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THE  NATURAL  HISTORY  SURVEY. 

The  report  on  the  paleontology  of  the  area  covered  by 
The  Natural  History  Survey,  will  be  issued  in  parts,  prepared 
by  Mr.  Stuart  Weller,  of  the  University  of  Chicago,  and  will 
constitute  Bulletin  No.  IV. 

The  first  part,  on  the  Crinoidea,  will  be  followed  by  the 
others  as  soon  as  the  necessary  material  can  be  studied. 

This  report  is  of  special  interest  and  importance,  as  the 
researches  of  the  writer  have  enabled  him  to  describe  one  new 
genus  and  twenty-seven  new  species.  The  genus  has  been 
named  Chicagocrinus  in  honor  of  the  city  of  Chicago.  The 
illustrations  were  prepared  by  Mr.  Weller,  and  are  worthy  of 
especial  notice.  These,  together  with  the  text,  will  furnish  a 
manual  on  the  subject  for  the  use  of  students  in  local  investi- 
gations. 

The  territory  covered  by  the  survey  includes  Cook  and 
DuPage  counties  and  the  nine  north  townships  of  Will  County, 
in  Illinois,  with  a  portion  of  Lake  County,  Indiana.  This  gives 
an  area  of  about  forty-eight  or  fifty  miles  square,  or  a  land  sur- 
face of  nearly  i,8oo  square  miles. 

While  the  fossil  bearing  strata  are  not  generally  exposed 
in  this  district,  such  localities  as  offer  opportunities  for  re- 
search are  rich  in  the  number  and  variety  of  specimens. 

Besides  the  material  collected  and  studied  in  the  institu- 
tions mentioned  by  Mr.  Weller,  the  present  work  is  essentially 
based  on  the  Egan  collection  of  The  Chicago  Academy  of 
Sciences.  This  valuable  collection  of  fossils  consists  of  over 
12,000  specimens,  representing  something  more  than  i,6oo  spe- 
cies; 4,000  specimens  of  these,  including  a  large  number  of 
species,  are  from  Chicago. 

The  board  of  managers  desires  to  acknowledge  its  obli- 
gation to  the  University  of  Chicago,  the  Field  Columbian 
Museum,  the  Northwestern  University,  as  well  as  to  the  indi- 
viduals whose  courtesy  to  Mr.  Weller  greatly  facilitated  the 
work  of  preparing  this  report.  Especial  mention  should  be 
made  of  the  generosity  of  our  patron,  Mr.  George  H.  Laflin, 
whose  continued  interest  in  the  work  of  the  Academy  has  made 
it  possible  to  issue  the  present  publication. 
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PREFACE. 

The  fauna  of  the  Niagaran  limestone  at  Chicago  has  long 
attracted  attention.  The  pioneer  collector  of  the  now  famous 
Bridgeport  fossils  was  the  late  Dr.  Oliver  Marcy,  of  the  North- 
western University.  In  1865,  in  conjunction  with  Dr.  Alexander 
Winchell,  he  published  a  list  of  the  species  identified,  with  de- 
scriptions of  several  new  ones.  At  about  the  same  time  Dr. 
James  Hall  described  some  Bridgeport  fossils  along  with  others 
from  southeastern  Wisconsin  of  about  the  same  horizon.  After 
the  publications  of  Winchell  and  Marcy  and  James  Hall,  little 
or  nothing  was  published  upon  the  Chicago  fossils  until  the 
years  1880  to  1882,  when,  in  several  papers,  Mr.  S.  A.  Miller  de- 
scribed a  number  of  species,  particularly  of  the  crinoids.  Since 
that  time  Chicago  fossils  have  been  mentioned  in  various  pub- 
licatioiiS. 

Although  but  comparatively  little  has  been  published  up- 
on the  Chicago  fossils,  and  although  what  has  been  published 
is  for  the  most  part  inaccessible  to  the  average  collector,  the 
local  collectors  of  Chicago  fossils  have  not  been  idle,  and  sev- 
eral important  private  collections  have  been  made.  One  of 
the  most  complete  of  these  has  been  collected  by  Mr.  W.  C. 
Egan,  and  the  Egan  Collection,  rich  in  excellent  material, 
forms  the  basis  of  the  local  collection  of  fossils  in  the  museum 
of  The  Chicago  Academy  of  Sciences,  and  is  also  the  basis  of 
the  present  publication.  The  type  specimens  of  the  species 
described  by  Mr.  S.  A.  Miller  are  all  included  in  the  Egan  Col- 
lection. Aside  from  the  collection  in  the  museum  of  the  Acad- 
emy of  Sciences,  the  collections  in  Walker  Museum  of  the 
University  of  Chicago,  in  the  Field  Columbian  Museum,  and 
in  the  museum  of  Northwestern  University  at  Evanston,  where 
Winchell  and  Marcy's  types  are  preserved,  have  afforded  much 
material  of  value  in  the  preparation  of  this  bulletin.  Of  the 
private  collections  which  have  been  placed  at  the  disposal 
of  the  writer  that  of  Mr.  H.  H.  Hindshaw  needs  special  men- 
tion. Mr.  W.  R.  Head  and  Mr.  H.  B.  Derr  have  also  given  free 
use  of  their  collections  of  Chicago  fossils.  Since  the  excava- 
tion of  the  Chicago  Drainage  Canal  has  been  under  way  new 
opportunities  for  the  collection  of  the  Niagaran  fossils  of  north- 
eastern Illinois  have  been  offered.     For  valuable  material  from 
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this  excavation  at  Romeo  and  Lemont,  the  writer  is  under 
obligation  to  Messrs.  J.  H.  Ferriss  and  J.  H.  Handwerk  of 
Joliet,  and  Mr.  L.  H.  Hyde,  formerly  of  Joliet  but  now  of 
Pipestone,  Minn.  To  all  these  collectors,  and  to  Dr.  Oliver 
Marcy  of  the  Northwestern  University,  and  Dr.  O.  C.  Farring- 
ton  of  the  Field  Columbian  Museum,  acknowledgment  is  due 
for  the  generosity  with  which  they  have  placed  their  valuable 
collections  in  the  hands  of  the  writer.  In  addition  acknowl- 
edgment is  due  Mr.  E.  E.  Teller  of  Milwaukee,  Wis.  Although 
southern  Wisconsin  is  not  included  in  the  survey  district  of 
the  Chicago  Academy,  the  fauna  of  the  Niagaran  limestone  in 
that  region  is  largely  identical  with  that  at  Chicago,  and  Mr. 
Teller  has  placed  at  the  disposal  of  the  writer  material  from  his 
large  collection,  which  has  been  invaluable  in  clearing  up  some 
doubtful  points  in  the  structure  of  some  genera,  particularly  in 
the  case  of  Callicrinus. 

The  age  of  the  strata  which  contain  the  Chicago  fauna  is 
late  Niagaran,  but  little  older  than  the  Guelph  formation  of 
Canada.  The  formation  in  which  the  fossils  are  preserved  is  a 
dolomite,  and  the  manner  of  preservation  of  the  fossils  is  by 
no  means  so  satisfactory  as  would  be  desirable.  For  the  most 
part  they  are  internal  casts  and  external  impressions;  in  only 
rare  instances  are  the  fossils  themselves  found  preserved  with 
any  degree  of  perfection.  For  this  reason  it  is  not  always 
practicable  to  make  proper  comparisons  between  Chicago  spe- 
cies and  the  same  or  allied  species  preserved  in  other  localities 
under  different  conditions.  In  certain  cases  very  excellent 
reproductions  of  the  external  characters  of  some  species  have 
been  secured  by  making  wax  casts  from  the  natural  moulds  in 
the  rock,  and  by  the  use  of  these  casts,  and  such  specimens  as 
have  been  secured  preserving  the  substance  of  the  fossils,  the 
characters,  in  many  instances,  have  been  made  out  with  some 
degree  of  completeness.  Some  species,  however,  have  not  as 
yet  afforded  good  specimens  either  of  external  moulds  or  of 
the  substance  of  the  fossil  itself. 

In  the  present  number  of  the  bulletin,  aside  from  the  geo- 
logic introduction,  the  crinoids  alone  are  described.  In  future 
numbers  it  is  intended  to  consider  the  remaining  classes  of 
organisms  represented  in  the  fauna.  The  crinoidal  element  of 
the  fauna,  however,  is  of  great  interest  for  several  reasons. 
In  the  first  place,  the  Niagaran  limestone  of  the  Chicago 
region,  including  southeastern  Wisconsin  where  the  fauna  is 
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essentially  the  same,  contains,  next  to  the  Island  of  Gotland 
in  the  southern  part  of  the  Baltic  Sea,  a  larger  number  of  spe- 
cies of  crinoids  of  this  horizon  than  any  similar  region  in  the 
world,  so  far  as  is  known  at  the  present  time.  There  are 
recognized  altogether  382  species  of  Silurian  crinoids,  and  of 
these  68,  or  about  eighteen  per  cent.,  occur  in  the  Chicago 
area.  In  Gotland  172  species  are  recognized,  but  these  are  not 
all  associated  in  the  same  stratum  and  should  perhaps  be 
divided  into  several  faunal  groups.  In  the  state  of  Indiana  60 
species  have  been  recognized,  but  most  of  these  come  from  two 
localities,  Waldron  with  26  species,  and  St.  Paul  with  24  species, 
from  two  distinct  formations,  or  strata,  in  which  the  faunas  are 
quite  different.  In  the  Niagaran  formations  of  New  York  state 
43  species  are  known,  and  in  England  35  species. 

Aside  from  the  large  number  of  species  of  crinoids  in  the 
Chicago  fauna  the  geographic  distribution  of  some  of  them  is 
of  peculiar  interest.  Several  genera,  heretofore  known  onh- 
from  Gotland,  or  from  Gotland  and  England,  are  now  found 
for  the  first  time  in  America.  The  members  of  the  family 
Calyptocri?iid(B  stG.vn  to  have  the  Chicago  region  as  their  metrop- 
olis, as  their  center  of  maximum  differentiation.  The  typical 
genus,  Eucalyptocrinus,  is  represented  by  ii  species,  and  the 
genus  Callicrmus  apparently  has  its  most  extravagant  develop- 
ment here,  one  species  having  the  terminal  plates  of  the  anal 
tube  expanded  into  a  great  umbrella-like  disk.  Aside  from 
these  two  genera,  already  known  in  different  parts  of  the  world, 
a  third,  to  which  the  name  Cliicagocrmus  has  been  given,  is  here 
described  for  the  first  time. 

One  of  the  most  remarkable  features  of  the  Chicago  cri- 
noid  fauna,  when  compared  with  that  of  Gotland,  is  the  com- 
paratively small  number  of  inadunate  crinoids,  onh'  six  species 
being  recognized  in  the  Chicago  fauna  against  40  in  Gotland. 

Further  collections  will,  without  doubt,  add  to  our  present 
list  of  crinoids,  and  it  is  possible  that  some  private  collections 
not  seen  by  the  writer  may  exist,  in  which  new  material  is  pres- 
ent. A  number  of  additional  species  have  already  been  ob- 
served, of  which  the  specimens  available  are  insufficient  for 
description.  To  any  persons  who  may  possess  additional  cri- 
noidal  material  from  this  fauna,  or  material  which  will  be  of 
value  in  the  preparation  of  the  additional  parts  of  this  bulletin, 
the  writer  will  be  under  obligations  for  information  received  or 
for  specimens  loaned. 


GEOLOGIC   INTRODUCTION.* 

The  oceanic  movements  which  brought  the  Ordovician 
period  to  a  close  are  believed  to  have  been  such  as  to  affect 
all  continents  in  a  similar  manner.  The  transition  period  from 
Ordovician  to  Silurian  was  probably  characterized  by  a  special 
shrinkage  of  the  earth,  due  to  an  effort  at  adjustment  to  the 
stresses  that  had  been  accumulating  during  the  whole  Cam- 
brian and  Ordovician  time.  In  this  shrinking  process  it  is 
assumed  that  the  ocean  basins  were  made  deeper  and  their 
capacity  increased,  so  that  the  waters  of  the  shallow  seas,  lying 
upon  the  borders  of  the  continents  and  reaching  into  the  inte- 
rior to  some  notable  extent,  were  drawn  off,  and  the  bottoms 
of  these  seas  became  a  part  of  the  dry  land.  It  is  assumed 
that  the  continental  shore-lines  migrated  oceanward  until  they 
no  longer  lay  upon  the  continental  platforms  themselves,  but 
upon  their  abysmal  slopes,  and  the  former  broad,  shallow 
water  tracts  of  the  sea  shelves  were  reduced  to  narrow  bands. 
With  the  destruction  of  these  shallow  seas  upon  the  continen- 
tal platforms,  the  multitude  of  shallow  water  organisms  which 
had  existed  in  them  were  largely  forced  into  extinction.f 

After  the  readjustment  of  the  solid  earth,  the  seas  began 
again  to  creep  gradually  upon  the  continental  platforms  by 
reason  of  the  landward  cutting  of  the  sea-cliffs,  because  of  the 
sediments  carried  down  from  the  land  and  dumped  into  the 
ocean  basins,  and  owing  to  the  gradual  settling  back  of  those 
portions  of  the  crust  which  had  been  locally  forced  upward 
beyond  isostatic  equilibrium.  With  the  continuation  of  these 
processes  new  sea-shelves  and  new  epicontinental  seas  came 
into  existence,  and  grew  in  extent  as  the  period  advanced. 
These  were  the  Silurian  seas,  and  in  them  there  evolved  a  new 
assemblage  of  shallow  water  organisms,  the  Silurian  fauna. 
This  fauna  was  derived  genetically  from  those  remnants  of  the 
earlier  Ordovician  fauna  which  had  happened  to  survive  in 
favored  localities;  but  with  the  very  general  increase  of  the 

♦The  substance  of  this  Geologic  Introduction  was  published  in  Jour.  Geol.,  Vol.  VI, 
pp.  692-703. 

t  For  a  fuller  exposition  of  this  hypothesis  see  "The  Ulterior  Basis  of  Time  Divisions 
and  the  Classification  of  Geologic  History,"  by  T.  C.  Chamberlin,  Jour.  Geol.,  Vol.  VI, 
p.  449. 
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shallow  waters  a  great  expansional  evolution  took  place,  and 
many  organic  characteristics,  showing  a  notable  advance  in 
differentiation  beyond  that  of  Ordovician  time,  came  into 
existence  and  were  characteristic  of  Silurian  time.* 

As  the  Ordovician  waters  were  gradually  drawn  off  from 
the  continental  platform,  the  once  broad  sea,  extending  from 
eastern  Canada  to  beyond  the  present  Rocky  Mountains,  with 
its  wealth  of  organic  life,  was  slowly  contracted,  and  its  life 
either  gradually  became  extinct  or  was  forced  into  modified 
forms  or  compelled  to  emigrate  under  unfavorable  conditions. 
The  remains  of  the  last  survivors  within  the  area  of  this  once 
magnificent  fauna  are  now  found  in  the  lower  beds  of  the 
Medina  formation  in  Virginia.t  With  the  passing  of  these  sur- 
vivors the  interior  Medina  basin  became  a  lifeless  tract  so  far 
as  any  evidence  has  been  left  to  us,  save  for  some  low  types 
of  aquatic  plants  and  a  few  worm  burrows.  It  was  probably 
an  isolated  basin. 

With  the  encroachment  of  the  Silurian  sea  upon  the  con- 
tinent, a  junction  was  at  last  effected  with  the  Medina  basin, 
and  again  marine  conditions  and  a  marine  fauna  occupied  the 
area.  The  Medina  fauna  of  New  York, J  which  has  been  de- 
scribed from  the  upper  beds  of  the  formation,  signals  the 
return  of  the  marine  conditions.  This  fauna  is  a  meager  one, 
containing  but  thirteen  species,  most  of  which  would  not  be 
out  of  place  in  either  an  Ordovician  or  a  Silurian  fauna,  but 
the  presence  of  a  species  of  the  brachiopod  genus  Whitfieldella 
stamps  the  fauna  as  of  Silurian  age. 

In  the  New  York  section,  which  is  usually  taken  as  the 
standard  for  our  continent,  the  Medina  formation  constitutes 
the  lowest  division  of  the  Silurian  system.  The  Clinton  divis- 
ion, following  the  Medina,  consists  in  New  York  of  a  series  of 
strata  diverse  in  character.  There  are  beds  of  shale,  sandstone 
and  limestone,  and  one  very  persistent  stratum  is  the  fossil 
iron  ore  bed.  This  division  was  well  named  "Protean  Group" 
by  the  early  New  York  geologists.  The  characters  of  the 
strata  are  precisely  such  as  one  would  expect  to  find  in  a  series 
of  beds  deposited  during  a  period  of  readjustment  of  local 
conditions. 

The  Niagara  division  of  the  Silurian,  following  the  Clinton, 

♦See  "A  Systematic  Source  of  Evolution  of  Provincial  Faunas,"  by  T.  C.  Chamber- 
lin,  lour.  Geol..  vol.  VI,  p.  597. 

T Stevenson,  Proc.  Am.  Phil.  Soc,  Vol.  XXII,  pp.  142  and  150;  Vol.  XXIV,  pp.  85,  87, 
and  94. 

iPal    N    v..  Vr.l.H.pp    4   II 
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essentially  represents  the  period  when  local  conditions  had 
become  readjusted  and  equilibrium  established.  It  was  pri- 
marily a  limestone-forming  period,  and  although  the  Niagara 
shales  of  New  York  are  classed  with  the  limestone,  it  would 
perhaps  be  more  natural  from  a  stratigraphic  point  of  view  to 
place  them  in  the  preceding  division. 

From  the  point  of  view  here  taken,  it  will  be  seen  that  the 
Clinton  and  Niagara  cannot  be  considered  as  separate  and  dis- 
tinct time  divisions,  having  the  same  significance  throughout 
the  entire  area  in  America  which  was  originally  covered  by 
Silurian  waters.  The  two  divisions,  rather,  exemplify  two  sets 
of  conditions.  In  the  Mississippi  Valley  the  Clinton  period  of 
readjustment  was  short,  and  is  represented  by  a  very  thin 
series  of  sediments.  The  conditions  of  equilibrium  with  clear 
limestone-depositing  seas  very  soon  became  established  after 
the  incursion  of  the  Silurian  waters,  but  in  New  York,  in  the 
region  nearer  the  finally-established  shore  line,  this  period  of 
readjustment  occupied  a  much  longer  time.  In  the  southern 
Appalachian  region  the  Niagara  conditions  seem  never  to  have 
been  attained.  Indeed,  since  it  was  probably  the  last  region 
reached  by  the  encroaching  sea,  it  is  possible  that  even  the 
Clinton  conditions  did  not  begin  there  until  long  after  the 
Niagara  conditions  had  become  established  in  some  other 
parts  of  the  continent.  Taken  in  a  time  sense,  the  Clinton 
and  Niagara  divisions  of  the  Silurian  must  be  considered  as  a 
unit,  the  stratigraphic  distinctions  between  the  two  being  of 
but  local  significance. 

In  like  manner  the  Clinton  and  Niagara  faunas  must  be 
considered  as  a  unit.  To  be  sure  there  are  species  which  in 
any  given  area  are  known  only  in  the  Clinton  strata,  and  others 
which  are  restricted  to  the  Niagara  limestone;  there  are  also 
species  restricted  to  a  single  stratum  of  either  one  division  or 
the  other.  From  the  very  nature  of  the  case  this  would  be 
expected,  because  all  organisms  are  not  so  constituted  as  to  be 
able  to  adjust  themselves  to  all  conditions  of  environment. 
There  are  always  sure  to  be  local  adaptations  in  any  general 
fauna  to  the  varying  local  conditions  both  in  time  and  space. 
And  so  we  must  look  upon  the  general  Silurian  fauna  of  Amer- 
ica not  as  constituted  of  two  sharply  defined  faunal  divisions, 
the  Clinton  and  the  Niagara,  but  as  being  one  composite  faunal 
unit  composed  of  numerous  faunulse,  adjusted  to  a  great  vari- 
ety of  local  environments. 
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The  same  general  Silurian  fauna  which  occupied  so  large 
a  portion  of  the  North  American  continent  was  also  present 
in  other  parts  of  the  world.  In  Europe  it  is  recognized  with 
its  local  adaptations  in  England,  in  the  Island  of  Gotland,  in 
Russia,  in  Bohemia,  and  elsewhere.  Many  species  are  com- 
mon to  the  Silurian  beds  of  England  and  North  America,  and 
there  are  like  relations  between  the  faunas  in  America  and 
other  parts  of  Europe.  In  other  parts  of  the  world  this  same 
general  fauna  has  been  found.  As  far  away  as  New  Zealand* 
a  Silurian  fauna  has  been  studied  in  which  there  are  several 
species  common  to  Europe  and  North  America.  The  Silurian 
fauna  described  by  de  Koninckyfrom  New  South  Wales,  Aus- 
tralia, contains  59  species,  and  of  these  47  are  identified  with 
European  species,  many  of  them  also  being  recognized  in  the 
Silurian  fauna  of  North  America  These  facts  show  that  there 
must  have  been  free  intercommunication  between  the  Silu- 
rian seas  of  different  parts  of  the  world,  and  means  of  inter- 
migration  for  the  organisms  which  inhabited  them. 

Although  it  has  long  been  recognized  that  some  means  of 
intercommunication  between  Europe  and  the  interior  of  North 
America  must  have  existed  during  Silurian  time,  the  pathway 
connecting  the  two  regions  has  never  been  definitely  located. 
During  Ordovician  time  there  was  an  open  passageway  through 
the  St  Lawrence  Valley,  joining  the  interior  epicontinental  sea 
with  the  ancient  Atlantic  Ocean,  but  during  the  Ordovico- 
Silurian  transition  period  the  Taconic  range  of  mountains  was 
elevated,  and  this  passage  entirely  closed.  The  Appalachian 
land  was  the  eastern  barrier  to  the  interior  Silurian  sea,  and 
during  the  period  this  land  was  joined  to  the  Laurentian  land 
at  the  north.  East  of  this  land  barrier  the  Silurian  fauna  oc- 
curs in  the  eastern  provinces  of  Canada,  but  these  eastern 
strata  are  not  continuous  with  those  in  New  York,  and  the 
communication  bietween  the  two  regions  was  not  direct. 

In  a  southern  direction  the  Silurian  strata  thin  out  and 
become  more  clastic  in  constitution,  indicating  proximity  to  a 
shore  line,  and  it  is  probable  that  even  at  this  early  period  the 
western  extension  of  the  Appalachian  land,  described  by  Gris- 
wold;J;  and  Branner,    was  already  in  existence. 

The  western  extension  of  Silurian  strata  cannot  be  defi- 

*Quart.  Jour.  Geol.  Soc,  Lond.,  Vol.  XLI,  p.  199  (i88s). 

tMem.  de  la  Soc.  Roy  des.  Sci.  de  Liege.  2d  Ser..  Vol.  VI  (\^7^^).  anH  translated  in 
Mem.  Geol.  Surv.,  N.  S.  Wales.    Palaeontology  No.  6  (189S). 
^Proc.  Bost.  Soc.  Nat.  Hist..  Vol.  .\XVI.  p.  474. 
Am.  Jour.  Sci.  (4).  Vol.  IV,  p.  357. 


Fig.  I. — Map  showing  the  distribution  of  Silurian  outcrops  in  North 
America,  with  the  hypothetical  Silurian  shore  lines. 
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nitely  shown,  but  they  are  nowhere  a  conspicuous  feature  in 
the  United  States  further  west  than  Iowa.  Beds  in  the  far 
west  containing  the  chain  coral,  Halysites,  have  been  referred 
to  this  period,  but  usually  upon  insuflficient  evidence,  for  this 
genus  is  known  also  to  occur  in  the  Ordovician.  In  those 
rare  instances  where  other  forms  have  been  found  associated 
with  the  chain  coral,  they  usually  have  been  of  an  Ordovician 
rather  than  a  Silurian  facies.  Nowhere  in  the  ^reat  western 
region  has  the  wonderfully  prolific  Silurian  fauna  of  the  east 
been  found,  and  it  is  safe  to  assume  that  the  greater  part  of 
this  region  was  above  sea  level  during  Silurian  time. 

This  leaves  the  north  as  the  only  available  outlet  for  the  in- 
terior Silurian  epicontinental  sea.  A  glance  at  the  accompany- 
ing map,  showing  the  distribution  of  the  Silurian  outcrops  in 
North  America,  shows  their  northward  extension.  There  is 
an  extensive  area  in  the  region  of  Lake  Winnipeg,  one  near 
James  Bay,  and  another  along  the  western  shore  of  Hudson 
Bay.  In  all  these  regions  the  general  Silurian  fauna  of  Amer- 
ica and  Europe  has  been  identified.  The  strata  lie  directly 
upon  precambrian  crystalline  rocks,  or  upon  Ordovician  strata; 
and  as  they  could  not  have  been  deposited  in  these  isolated 
patches  they  must  represent  the  remnants  of  a  Silurian  sheet 
which  was  at  one  time  continuous,  and  covered  the  entire  in- 
termediate region.  Silurian  strata  have  been  recognized  still 
further  north,  on  the  islands  at  the  mouth  of  Hudson  Bay,  and 
on  the  islands  and  mainland  round  about  the  Gulf  of  Boothia 
west  of  the  Boothia  peninsula.  In  these  two  latter  regions 
Silurian  fossils  have  been  found  in  abundance  by  several  of 
the  Arctic  expeditions.  From  this  general  area  Dawson*  gives 
a  list  of  13  localities  from  which  Silurian  fossils  have  been  col- 
lected. If  the  region  could  be  visited  and  properly  studied  a 
prolific  fauna  would  doubtless  be  secured.  West  of  McClin- 
took  Channel  the  Silurian  has  not  been  properly  differentiated 
from  the  Devonian,  and  Silurian  fossils  have  not  yet  been 
found.  In  northern  Greenland  and  in  Grinnell  Land  Silurian 
strata  with  their  characteristic  fauna  are  known  to  exist. 

Turning  now  to  the  map  of  the  north  polar  regions,  it  will 
be  seen  that  the  distance  between  northern  Greenland  and 
northern  Russia,  where  the  Silurian  fauna  is  known,  is  not  ex- 
treme. Spitzbergen  lies  at  a  point  nearly  midway  between 
these  regions,  and  the  shores  of  these  islands  are  known  to  con- 

*Ann.  Rep.  GeoJ.  Surv.,  Canada.  New  Series,  Vol.  H,  p.  \^  R.  ( 1SH7). 
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sist  for  the  most  part  of  Paleozoic  strata.  Although  no  Silurian 
rocks  have  yet  been  recorded  from  the  islands,  the  presence 
of  the  Paleozoic  strata  is  a  connecting  link  across  this  little 
known  Arctic  region.  In  western  Russia  the  Silurian  strata 
are  not  exposed,  but  the  area  colored  is  occupied  by  Paleo- 
zoic strata  of  younger  age  than  the  Silurian,  and  is  probably 
underlain  by  the  Silurian.  The  area  in  Russia  between  the 
two  regions  colored  is  occupied  by  Mesozoic  strata,  and  the 
Paleozoic  beds,  with  the  Silurian  among  them,  doubtless  un- 
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Fig.  2. — Map  of  the  North  Polar  regions,  showing  distribution  of  Silu- 
rian strata  in  North  America  and  northern  Europe,  with  the  hypothetical 
Silurian  shore  lines. 

derlie  the  whole  region.  The  Island  of  Gotland  in  the  Baltic 
is  constituted  entirely  of  Silurian  rocks,  and  one  of  the  most 
prolific  Silurian  faunas  known  to  exist  in  so  small  an  area  has 
been  described  from  this  locality. 

The  distributional  evidence  of  the  Silurian  strata  and  fauna 
favorable  to  the  existence  of  a  north  polar  connection  between 
the  Silurian  seas  of  Europe  and  those  of  the  interior  of  North 
America  having  been  pointed  out,  turn  to  the  evidence  of  such 
a  connection  which  may  be  afforded  by  the  life  of  the  period. 
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A  study  of  the  Silurian  faunas  in  the  Mississippi  Valley  shows 
some  remarkable  points  of  resemblance  with  the  faunas  of 
northern  Europe,  which  are  lacking  in  a  comparison  of  the 
New  York  and  the  European  Silurian  faunas. 

In  the  fauna  of  this  age  at  Chicago,  and  in  northern  Illi- 
nois, some  remarkable  forms  of  crinoids  have  been  recognized 
which  have  not  hitherto  been  recorded  from  America.  One 
of  these  is  Crotalocriims  (Fig.  3),  one  of  the  most  highly  spe- 
cialized genera  of  crinoids  that  has  ever  been  described.  Its 
arms,  instead  of  being  simply  branched,  as  is  usually  the  case, 


Fig.  4. 


Fig.  3. 


Fig.  5. 


A  group  of  fossil  organisms  peculiar  to  the  interior  of  North  America 
and  northern  Europe.  Fig.  3,  Crotalocrinus  pulcher  His.  (after  Wach- 
smuth  and  Springer).  Fig.  4,  Petalocriniis  mirabilis,  Weller.  Fig.  5,  Gon- 
iophyllitm  pyramidalc  His.  (after  Lindstrom). 


have  the  subdivisions  joined  laterally  in  such  a  manner  as  to 
form  great  flat,  flexible  extensions  from  the  body.  It  has  been 
found  most  abundantly  upon  the  Island  of  Gotland,  but  it  also 
occurs  at  Dudley,  England,  and  is  now  found  in  the  Chicago 
fauna.  Two  genera,  Corymbocrinus  (Fig.  15,  page  31)  and 
Pyawsaccus,  founded  upon  Gotland  specimens,  are  now  found 
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for  the  first  time  in  America  in  the  Chicago  fauna.  Both  of 
these  also  occur  in  England. 

Petalocrinus  (Fig.  4)  is  another  highly  specialized  crinoid 
genus,  with  the  arm  branches  from  each  ray  consolidated  into 
a  triangular  plate  or  "arm  fan,"  so  that  the  creature  with  its 
arms  extended  closely  resembles  the  corolla  of  a  flower  with 
five  petals.  This  peculiar  genus  was  first  described  by  Weller  * 
from  Iowa,  and  later  a  specimen  was  found  from  Indiana. 
The  genus  is  now  known  to  occur  in  Gotland,  and  several 
species  have  been  described  from  there  by  Bather. f 

Turning  to  the  corals  we  find  that  the  peculiar  and  highly 
specialized  genus,  Goniophyllum  (Fig.  5),  a  quadrangular  cup 
coral  with  an  operculum  of  four  triangular  plates,  is  found  in 
England,  Gotland,  and  Iowa,  J  but  is  recognized  nowhere  else. 
The  peculiar  little  twisted  brachiopod,  Streptis,  reported  from 
England  and  the  continent  of  Europe,  has  more  recently  been 
recorded  from  the  Silurian  near  Batesville,  Ark.|| 

The  presence  of  all  these  peculiar  and  highly  specialized 
forms  in  various  localities  in  the  Mississippi  Valley  and  in 
Europe,  and  their  entire  absence  from  New  York,  where  the 
fauna  has  really  been  more  carefully  studied  than  in  any  other 
part  of  America,  is,  to  say  the  least,  suggestive.  If  there  had 
been  a  direct  east  and  west  pathway  of  communication  between 
Europe  and  the  interior  of  North  America,  why  have  not  some 
of  these  forms  also  been  found  in  New  York,  an  intermediate 
locality  which  would  have  been  in  the  direct  path? 

Only  a  few  of  the  more  remarkable  forms  common  to  the 
Mississippi  Valley  and  northern  Europe,  but  absent  from  New 
York,  have  been  mentioned.  There  are  many  others  in  vari- 
ous classes  of  a  more  modest  and  ordinary  appearance  which 
need  not  be  specifically  mentioned  here.  The  trilobites  of  the 
Chicago  fauna,  however,  when  properly  studied,  bid  fair  to 
bring  out  fully  as  remarkable  points  of  relationship  between 
the  two  faunas  as  the  forms  already  mentioned. 

The  facts  of  the  distribution  of  the  life  indicate  clearly 
that  northern  Europe  was  more  closely  associated  with  the 
Mississippi  Valley  than  with  the  New  York  region  in  Silurian 
time.  The  sea-shelf  connection  must  have  been  in  either  a 
southern,  western,  or  northern  direction  from  the  interior  of 


*Jour.  Geo!.,  Vol.  IV,  p.  167. 

tQuart.  Jour.  Geol.  Soc,  Lond.,  Vol.  LIV.,  p.  401. 

IJour.  Geol..  Vol.  IV.,  p.  170. 

II  Am.  Jour.  Sci.  [3],  Vol   XLVIII,  p.  329. 
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America.  If  it  is  shown  that  the  Appalachian  land  extended 
westward  across  the  southern  part  of  the  United  States  in  Silu- 
rian time,  the  southern  route  is  barred;  but  if  that  land  was 
not  present,  the  pathway  of  intermigration  would  have  been 
around  the  southern  end  of  Appalachia,  and  then  north  along 
its  eastern  shore  and  across  to  Europe.  According  to  the 
mode  of  interpretation  here  adopted  it  should  have  been, 
under  these  circumstances,  along  the  sea-shelf  of  the  North 
Atlantic,  except  as  the  species  were  adapted  to  pelagic  migra- 
tion; and  as  the  Silurian  strata  in  the  eastern  provinces  of 
Canada  lie  in  this  path,  some  of  the  peculiar  forms  mentioned 
might  be  looked  for  in  their  fauna,  but  all  these  species  or 
related  species  are  entirely  absent  so  far  as  known.  However, 
the  stratigraphic  evidence  seems  to  shut  off  this  southern 
route,  because  the  Silurian  strata  grow  thin  in  this  direction 
and  become  more  clastic,  exhibiting  every  evidence  of  having 
been  deposited  near  a  shore  line. 

The  western  route  need  not  be  considered,  because  the 
Silurian  fauna  is  not  known  to  have  any  notable  development 
in  that  direction.  This  leaves  only  the  northern  route.  The 
presence  in  the  Arctic  localities  of  some  of  the  peculiar  genera 
already  mentioned  would  furnish  the  most  substantial  evi- 
dence in  favor  of  this  route.  The  conditions  under, which  fos- 
sils have  been  collected  in  the  Arctic  regions  have  been  such, 
however,  that  the  fossil  faunas  of  the  far  north  are  but  poorly 
known.  Although  this  is  the  fact,  the  genus  Crotalocrinus  has 
been  identified  from  a  small  island  in  Wellington  Channel* 
from  specimens  of  the  stem  alone.  The  stem  of  this  genus, 
however,  is  quite  distinctive,  and  the  identification  is  probably 
correct.  The  other  forms  mentioned  have  not  yet  been  found 
there,  but  they  probably  will  be  if  the  proper  opportunity  for 
the  study  of  those  faunas  is  ever  offered. 

If  the  interpretation  here  offered  be  the  correct  one,  then 
the  usual  conception  of  the  Silurian  geography  of  North  Am- 
erica must  be  somewhat  altered.  We  must  conceive  of  a  North 
Polar  sea  with  a  great  tongue  stretching  southward  through 
Hudson  Bay  to  about  latitude  33  .  There  were  doubtless 
islands  standing  above  sea  level  within  this  great  epicontinen- 
tal sea,  and  at  the  latitude  of  New  York  there  was  a  bay  reach- 
ing to  the  eastward,  in  which  the  Silurian  sediments  of  the 
New  York  system  were  deposited.     Labrador,  Greenland,  and 

♦Quart.  Jour.  Geol.  Soc.  Lond..  Vol.  IX.  p.  315  (li'SS)- 
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Scandinavia  were  in  a  measure  joined  into  one  great  land  area, 
tiiough  perhaps  with  its  continuity  broken,  with  a  sea-shelf 
lying  to  the  north  of  it  and  another  to  the  south.  Another 
epicontinental  tongue  of  this  northern  sea  extended  south  into 
Europe,  bending  to  the  west  around  the  southern  part  of  the 
Scandinavian  land  and  connecting  with  a  Silurian  Atlantic 
ocean.  The  sea-shelf  to  the  north  of  the  Labrador-Scandina- 
vian land  was  a  means  of  intercommunication  between  north- 
ern Europe  and  the  interior  of  North  America,  and  the  sea- 
shelf  to  the  south  of  this  land  was  a  pathway  between  England 
and  eastern  Canada.  Other  tongues  reaching  to  the  south 
were  probably  present  through  Asia  and  through  the  Pacific 
Ocean,  the  New  Zealand  and  Australian  communication  com- 
ing through  one  of  these. 


MORPHOLOGY  OF  THE  CRINOIDEA. 

The  branch  Echinodermata  of  the  animal  kingdom  con- 
tains the  seven  classes:  Criiioidea  (sea  lilies),  Cystoidea,  Blas- 
toidea,  Asteroidea  (star-fishes),  OpJiiuroidea  (serpent-stars  or 
brittle-stars),  Eihi?ioidea  (sea-urchins),  and  HolotJuiroidea  (sea- 
cucumbers).  The  first  three  of  these  constitute  the  sub-branch 
Pelmatozoa,  and  are  distinguished  from  all  the  others  in  having 
the  oral,  or  mouth  side,  uppermost  when  the  animal  is  in  its 
normal  position,  and  in  the  possession  of  a  stem  attached  to 
the  side  of  the  body  opposite  the  mouth,  by  means  of  which 
the  animal  may  be  fixed  to  extraneous  objects  at  some  period 
of  its  life.  Among  the  crinoids  the  stem  is  in  most  cases 
persistent  during  the  entire  life  of  the  individual,  and  the  ani- 
mal may  be  securely  attached  during  its  whole  existence,  or  it 
may  have  the  power  of  breaking  away  and  moving  to  a  new 
point  of  attachment.  In  a  few  genera  the  stem  is  discarded  in 
the  adult  and  the  animal  becomes  a  free  moving  creature. 

The  bodies  of  the  Pelmatozoa  are  covered  by  calcareous 
plates,  either  regularly  or  irregularly  arranged,  and  have  a 
circlet  of  simple  or  branching  arms,  or  some  structures  that 
correspond  to  arms,  surrounding  the  mouth.  The  arms  are 
either  entirely  free  from  the  body,  or  they  are  represented  bv 
ambulacra,  which  may  be  considered  as  arms  attached  to  the 
body  by  their  dorsal  side  throughout  their  entire  length. 

The  Crinoidea  are  characterized  by  their  more  or  less  per- 
fectly pentamerous  radiate  symmetry,  by  the  definite  plan  of 
arrangement  of  the  plates  of  the  body,  and  by  the  five  simple 
or  branching  arms  which  are  free  throughout  the  whole  or  the 
greater  part  of  their  length. 

A  complete  crinoid  consists  essentially  of  two  parts:  (i) 
the  crow7i,  which  is  constituted  of  the  body,  or  calyx,  and  the 
arms,  and  (2)  the  stem  or  column,  by  means  of  which  the  crown 
is  attached.  The  lower  or  distal  end  of  the  stem  is  usually  dif- 
ferentiated in  some  manner,  in  order  to  provide  for  the  attach- 
ment, either  by  branching  more  or  less  irregularly  to  form  a 
root-like  attachment,  or  by  expanding  into  a  disk-like  body. 
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Figure  6  is  an  illustration  of  a  complete  fossil  crinoid 
from  the  Silurian  shale  at  Waldron,  Ind.  In  the  lower  part 
of  the  figure  may  be  seen  the  roots  which,  during  the  life 
of  the  creature,  were  imbedded  in  the  mud  of  the  sea  bottom, 
now  turned  into  shale.  The  jointed  stem  may  also  be  seen 
and  at  the  summit  the  crown.  The  general  aspect  of  the  ani- 
mal is  that  of  a  plant,  hence  the  popular  name  sea-lily.  Al- 
though the  creature  was  attached  during  life,  when  its  habits 
of  life  are  taken  into  account  it  will  be  recognized  that  this 
attachment  was  really  but  a  means  of  motion  relative  to 
the  medium  in  which  it  lived.  The  food  of  crinoids  consists 
now,  and  doubtless  in  former  times  also,  of  the  minute  organ- 
isms floating  in  the  water.  This  food  is  conveyed  to  the  mouth 
by  currents  of  water,  which  are  made  to  pass  along  the  grooves 
upon  the  ventral  sides  of  the  arms  by  the  constant  movement  of 
cilia,  with  which  the  grooves  are  lined.  The  food  of  the  cri- 
noids, floating  free  in  the  water,  is  carried  here  and  there  by 
the  currents,  therefore,  by  becoming  fixed  to  the  ocean  bottom, 
the  crinoids  have  an  abundance  of  food  brought  to  them.  On 
the  other  hand,  if  the  crinoids  were  not  stationary  they  too 
would  float  with  the  currents,  and  their  food  supply  would 
be  greatly  diminished. 

The  crinoidal  stem  or  column  is  constituted  of  a  large 
number  of  flat,  disk-like,  calcareous  plates,  stem  ossicles,  or  stem 
joints,  either  circular,  pentagonal,  elliptical,  stellate,  semilunate, 
or  quadrangular  in  form,  pierced  in  the  center  by  a  round,  pen- 
tangular, or  pentalobate  opening.  These  disks  are  arranged 
serially  in  the  column,  the  perforation  through  their  centers 
ioxvi\\wg\.\i^  axial  canal.  In  the  living  animal  adjacent  plates 
are  separated  by  a  thin  layer  of  tissue,  so  that  the  whole  stem 
is  more  or  less  flexible,  and  the  axial  canal  contains  vessels 
of  the  circulatory  system  which  carry  nutriment  to  this  tissue. 
The  roots  are  nothing  more  than  branches  of  the  stem,  and 
likewise  consist  of  disks  arranged  serially  with  axial  canals. 
In  many  cases  all  the  disks  of  the  column  are  not  of  equal 
diameter  or  thickness.  The  larger,  or  nodal  joints,  may  be 
arranged  alternately  with  the  smaller,  or  ijiternodals,  or  there 
may  be  several  of  the  internodals  between  successive  nodals. 
The  projecting  edges  of  the  nodal  joints  are  often  ornamented 
in  various  ways  by  crenulations,  spines,  or  nodes,  and  some- 
times they  bear  branches  or  cirri  at  irregular  intervals,  or 
throughout  the  whole  length  of  the  stem. 


Fig.  6.  -Eucalyptocrinus  missus  H.  (after  Hall).     A  complete  crinoid 
from  Waldron,  Ind.,  showing  root,  stem,  and  crown. 
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The  young  stem  joints  appear  between  the  topmost  joint 
and  the  body  of  the  crinoid,  or  at  a  short  distance  below  this 
point.  The  nodal  joints  are  always  introduced  just  below  the 
calyx,  the  internodals  being  introduced  between  the  nodals 
in  the  proximal  portion  of  the  stem.  From  this  method 
of  growth  it  is  apparent  that  the  stem  matures  from  the 
root  upward,  that  portion  nearest  the  body  always  being  the 
youngest. 

The  constituent  plates  of  the  body  or  calyx  of  the  crinoid 
may  be  conveniently  divided  into  four  groups:  (i)  the  base,  (2) 
the  rays,  (3)  the  oral  pyramid,  and  (4)  the  interrays.  The  first 
three  of  these  groups  constitute  the  primary  plates  of  the 
calyx,  so  called  because  they  are  the  first  parts  developed  in 
the  young  crinoid,  and  are  represented  in  every  group  of  the 
class,  and  undergo  comparatively  few  modifications  in  geologic 
time.  The  plates  of  the  interrays  are  the  supplementary 
plates,  so-called  because  they  appear  in  the  growing  crinoid 
but  are  unrepresented  in  the  more  primitive  families.  When 
present  they  are  interposed  between  the  primary  plates,  and 
help  to  increase  the  capacity  of  the  visceral  cavity.  They  are 
very  important  in  classification,  offering  by  their  presence  or 
absence,  their  position  and  distribution  in  the  calyx,  their  ar- 
rangement and  multiplication,  excellent  criteria  for  taxcnomic 
divisions. 

All  those  plates  of  the  calyx  situated  between  the  bases  of 
the  arms  and  the  columnar  facet  constitute  the  dorsal  cup.  All 
the  plates  above  the  bases  of  the  arms  constitute  the  ventral 
disk,  the  vaidt  or  the  legmen.  The  plates  of  the  base,  and  those 
of  the  rays  which  are  not  free,  are  always  included  in  the  dor- 
sal cup.  The  plates  of  the  oral  pyramid  are  always  in  the 
ventral  disk,  and  the  plates  of  the  interrays  are  distributed 
partly  in  the  dorsal  cup  and  partly  in  the  ventral  disk. 

The  development  of  the  calcareous  plates  has  been  care- 
fully observed  in  one  of  the  recent  crinoids,  A?itedon,  shown  in 
figures  7  and  8.  Figure  7  represents  the  free  swimming  larva 
of  this  crinoid  very  much  magnified,  with  its  tufts  and  rings  of 
cilia.  In  it  may  be  seen  two  circles  of  rudimentary  plates,  the 
lower  of  which  eventually  develops  into  the  basals  and  the 
upper  into  the  orals.  The  rudimentary  column,  with  the  disk 
by  which  it  is  finally  attached,  may  also  be  seen.  Figure  8  is 
a  later  attached  stage  of  the  same  animal.  The  same  features 
as  those  represented  in  figure  7  may  be  seen,  with  the  excep- 
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tion  of  the  cilia,  but  in  addition  there  has  been  introduced  a 
third  row  of  smaller  plates  between  the  two  earlier  rings,  and 
alternate  with  them.  These  are  the  rudimentary  radials  which 
in  the  adult  crinoid  support  all  the  plates  of  the  rays  and  the 
arms. 

The  base  of  a  crinoid  may  consist  of  one  or  two  circles  or 
rows  of  plates.  In  the  former  case  it  is  said  to  be  monocyclic, 
and  in  the  latter  dicyclic.  Normally  there  are  five  plates  in  each 
circle,  but  in  the  lowest  row,  whether  the  base  be  monocyclic 
or  dicyclic,  two  or  more  of  the  plates  may  be  consolidated  so 


Fig.  .7  Fig.  8. 

Figs.  7  and  8.--Larval  stages  of  Antedon,  enlarged  (after  Sir  Wyville 
Thompson). 

that  the  row  may  consist  of  four,  three,  or  even  of  but  two 
plates.  In  the  dicyclic  base  the  plates  of  the  two  rows  alter- 
nate in  position,  and  the  plates  of  the  succeeding  circle,  which 
are  the  first  plates  of  the  rays,  alternate  with  the  upper  row  of 
plates  in  the  base.  This  arrangement  of  the  plates  is  excel- 
lently shown  in  figure  9.  This  is  a  very  simple  crinoid  whose 
dorsal  cup  consists  entirely  of  three  circles  of  plates  alternat- 
ing in  position.  The  plates  of  the  upper  circle,  it  will  be  seen, 
are  extended  upward  in  a  series  of  smaller  plates  which  form 
the  arms,  and  are  therefore  the  beginnings  of  the  rays.     The 
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two  lower  circles  constitute  the  base.  The  lowest  plates  are 
the  infrabasals,  and  correspond  in  the  direction  of  their  median 
lines  with  the  rays,  and  are  therefore  radial  in  position.  The 
second  row  are  the  basals,  and  are  interradial  in  position. 
Figure  lO  is  a  good  illustration  of  a  monocyclic  crinoid.  In 
this,  it  will  be  observed,  the  base  consists  of  a  single  circle  of 
plates  which  are  interradial  in  position,  corresponding  with  the 
second  rather  than  the  first  circle  of  plates  in  figure  9.  In  the 
monocyclic  base,  therefore,  the  infrabasals  are  absent,  only  the 
basals,  the  plates  interradial  in  position,  being  represented. 

Figures  11  and  12  show  the  same  thing  in  a  diagrammatic 
manner.  These  are  diagrams  of  the  same  two  crinoids  illus- 
trated above,  the  plates  of  their  dorsal  cups  being  separated 
and  spread  out  as  upon  a  flat  surface,  the  center  of  the  colum- 
nar facets  being  the  center  of  the  diagrams.     In  this   manner 


Fig.  9.  Fig.  10. 

Fig.  9. — Carabocrinus  vancortlandti  (after  Billings).  A  dicyclic 
crinoid. 

Fig.  10. — Platycrinus  planus  (after  Wachsmuth  and  Springer).  A 
monocyclic  crinoid. 

the  forms  and  relative  positions  of  all  the  plates  in  the  dorsal 
cup  of  any  crinoid  may  be  easily  shown,  and  such  diagrams 
will  be  often  used  in  the  following  pages.  In  figure  1 1,  illus- 
trating the  dicyclic  base,  it  will  be  observed  that  the  inner  cir- 
cle of  plates,  the  infrabasals,  marked  ib,  have  their  median  lines 
coincident  with  the  median  lines  of  the  radials,  those  marked 
R,  therefore  they  are  radial  in  position.  The  second  circle, 
marked  B,  are  the  basals,  and  are  interradial  in  position. 
Turning  now  to  figure  12  it  will  at  once  be  recognized  that 
but  a  single  circle  of  plates  are  present  within  the  radial  circle. 
This  circle  consists  of  but  three   plates,  but  two  of  these  are 
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larger  than  the  third,  and  really  represent  two  plates  each,  as 
is  indicated  by  the  dotted  lines.  If  these  be  considered  as 
five  separate  plates,  it  will  be  seen  at  once  that  their  position 
is  interradial,  and  therefore  that  they  correspond  not  to  the 
innermost  circle  of  plates  in  figure  ii,  but  to  the  second  circle. 
Therefore  in  figure  12  the  innermost  circle  of  plates,  the  in- 
frabasals  seen  in  figure  1 1,  are  absent,  and  the  base  consists  of 
but  a  single  circle  of  plates,  the  basals,  and  is  monocyclic. 

The  lowermost  circle  of  plates  in  the  base,  whether  they 
be  basals  or  infrabasals,  bears  a  circular  columnar  facet,  where 
the  column  is  attached,  pierced  at  the  center  by  the  axial  canal 
of  the    column.     In   the    dicyclic  base,   when   the   infrabasals 


Fig.  II. 


Fig.  12. 


Fig.  II. — Diagram  of  the  plates  in  the  dorsal  cup  of  a  dicyclic  crinoid. 
Fig.  12.— Diagram  of  the  plates  m   the  dorsal  cup  of  a  monocyclic 
crinoid. 


are  small,  the  columnar  facet  sometimes  entirely  covers  the 
infrabasal  ring,  and  extends  out  upon  the  basals,  in  which  case 
the  infrabasals  can  only  be  observed  when  the  topmost  stem 
joint  is  detached. 

The  rays  of  the  crinoid,  following  the  basal  plates  and 
alternating  with  them,  are  invariably  five  in  number,  and  con- 
sist either  of  a  simple  or  a  bifurcating  series  of  plates.  The  first 
plate  of  each  ray  is  always  incorporated  in  the  dorsal  cup  of 
the  calyx,  and  these  five  plates  are  called  the  radials.  In  some 
of  the  lower  crinoids  one  or  more  of  the  radials  may  be  di- 
vided   into   two    plates    by  a   transverse   suture.     These   two 
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plates,  however,  really  represent  the  single  radial  plate,  and 
when  it  is  so  divided  the  radial  is  said  to  be  compound.  The 
simple  or  bifurcating  series  of  plates  supported  by  the  radials 
are  called  brachials,  and  these  may  be  either  entirely  free  from 
the  calyx,  or  they  may  be  included  in  the  sides  of  the  dorsal 
cup  for  a  greater  or  less  distance  before  becoming  free.  As 
soon  as  the  brachial  plates  do  become  free  they  constitute 
the  arms.  In  those  crinoids  whose  rays  consist  of  a  bifurcat- 
ing series  of  plates,  the  brachial  plates  are  of  different  orders. 
The  plates  between  the  radials  and  the  first  bifurcation  are  the 
brachials  of  the  first  order,  and  are  called  costals.  Above  the 
first  bifurcation  there  are  of  course  two  series  of  brachial 
plates  of  the  second  order;  these  are  called  distichals.  Above 
the  second  bifurcations  are  four  series  of  brachial  plates  of 
the  third  order,  or  palmars.  Above  the  palmars  there  may  be 
numerous  bifurcations,  and  numerous  orders  of  brachial  plates. 
All  of  these  are  csW^d  post- palmars,  it  rarely  being  necessary 
to  refer  specifically  to  any  of  them;  but  whenever  it  does  be- 
come necessary  they  are  simply  called  post-palmars  of  the 
first,  second,  or  third  order,  whichever  they  may  happen  to 
be.  The  number  of  plates  in  each  order  of  brachials  varies 
greatly  among  different  genera  and  species  of  crinoids,  and 
oftentimes  the  branching  of  the  rays  is  irregular,  so  that  the 
number  of  distichals,  palmars,  or  post-palmars  may  vary  in  the 
different  series  in  the  same  ray  or  in  different  rays  of  the  same 
individual. 

Figures  13,  14,  and  15  are  introduced  to  illustrate  the  char- 
acters of  the  rays  just  described.  Figure  13  is  a  very  simple 
crinoid  in  which  the  rays  consist  of  simple  series  of  plates. 
In  both  the  other  figures  the  rays  consist  of  bifurcating  series. 
In  figure  14  all  the  brachial  plates  are  free  from  the  calyx,  while 
in  figure  15  the  lower  ones  are  incorporated  in  the  dorsal  cup. 

In  each  order  of  brachials  the  bifurcating  plates  are  termed 
axialsy  and  are  spoken  of  as  the  axillary  costals,  axillary  distich- 
als, or  whatever  they  may  be. 

The  arms  of  the  crinoids  consist  of  brachial  plates,  and  are 
in  reality  nothing  more  than  the  continuation  of  the  branches 
of  the  rays  after  they  have  become  free  from  the  calyx.  In 
some  cases,  as  in  figure  14,  all  the  brachial  plates  are  also  arm 
plates.  The  arms  may  be  either  simple  and  undivided,  as  in 
figure  13,  or  on  the  other  hand  they  may  bifurcate  to  a  greater 
or  less  degree,  as  in  figures  14  and  15.     In  the  more  primitive 
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crinoids,  such  as  those  illustrated  in  figures  13  and  14,  each 
arm  or  each  branch  of  the  arm  consists  of  but  a  single  series 
of  plates,  or  is  uniserial.  A  higher  type  of  arm  structure  is 
found  in  the  biserial  arms,  which  are  constituted  of  a  double 
alternating  series  of  plates,  as  in  figure  15.  Some  of  the  uni- 
serial arms  are  constituted  of  cuneate  plates  with  their  thinner 
edges  arranged  alternately,  and  these  really  constitute  a  type 


Fici.  14. 


Fid.  15. 


Fig.  13. 

Fig.  13.— /*/5<7<:r/;/«5  y/r?i,'-<?////^/- (after  Angelin).  A  crinoid  illustrating 
the  simplest  type  of  arms. 

Fig.  14. — Cyathocrinus  ramosus  (after  Angelin).  A  crinoid  illustrating 
branching  arms,  all  the  brachial  plates  being  free  from  the  calyx. 

Fig.  \^.—Corymbocrinus polydacfylus  (after  Angelin).  A  crinoid  illus- 
trating branching  arms,  the  lower  brachial  plates  being  incorporated  in 
the  calyx. 

intermediate  between  the  uniserial  arms  with  rectangular  plates 
and  the  biserial  type.  Indeed,  in  many  crinoids  the  arms 
are  uniserial  at  the  base  with  cuneate  plates,  the  thin  edge  of 
the  successive  plates   growing  thinner  and   thinner  until  they 
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Fig.  i6.— Diagram  illus- 
trating the  change  from  uni- 
serial  to  biserial  type  of 
structure  in  a  single  crinoid 
arm. 


do  not  reach  the  outside,  at  which 
point  the  arm  becomes  a  biserial  one, 
constituted  of  two  series  of  inter- 
locking plates.  Figure  i6  shows 
diagrammatically  this  change  from 
the  uniserial  to  the  biserial  type  in 
a  single  arm. 

Usually  each  plate  in  the  arms 
gives  rise  laterally  to  2,  pinnule,  the 
position  of  which  is  shown  diagram- 
matically in  figure  17,  the  pinnule 
itself  being  indicated  at/.  In  struc- 
ture the  pinnules  are  in  every  respect 
nothing  more  than  miniature  arms. 
In  the  biserial  arms  each  successive 
plate  on  either  side  bears  a  pinnule,  but  in  the  uniserial  arms 
alternate  plates  give  rise  to  pinnules  on  opposite  sides,  because 
no  arm  plate  ever  bears  more  than  a  single  pinnule.  In  some 
crinoids  each  successive  pair,  or  sometimes  a  greater  number  of 
arm  plates,  are  joined  transversely  by  a  rigid  suture  and  form 
a  syzygy.  In  such  cases  only  the  distal  or  epizygal  plate  bears 
a  pinnule,  the  proximal  or  hypozygal  plate  having  no  such  ap- 
pendage. 

Both  the  arms  and  the  pinnules  are  traversed  longitudi- 
nally along  their  ventral  sides  by  a  deep  groove  or  furrow,  the 
ambulacral  ox  food  groove.  This  groove  is  shown  diagrammatic- 
ally  in  figures  17  and  18,  each 
of  which  represents  the  cross 
section  of  a  crinoid  arm.  In 
each  diagram  the  depression  ag 
is  the  ambulacral  groove.  These 
grooves  are  continued  upon  the 
ventral  disk,  where  they  con- 
verge and  join  into  five  main 
trunks,  one  from  each  ray,  and 
these  five  meet  at  the  mouth, 
which  is  situated  at  the  center 
of  the  disk.  In  some  crinoids, 
as  is  shown  diagrammatically  in 
figure  18, theambulacral  grooves  Fig.  17.— Diagrammatic  cross 

are  arched  over  by  a  series  of      section  of  a  crinoid  arm  showing 
-^      .  position  of  pmnule/,  and  ambula- 

small    movable    covering  plates,      cral  groove  ai(. 


THE    NATURAL    HISTORY    SURVEY. 


33 


marked  cp  in  the  diagram.  In  the  living  crinoids,  and  pre- 
sumably in  the  fossil  forms  also,  the  ambulacral  groove  is  lined 
by  a  ciliated  epithelium,  the  moving  cilia  producing  currents 
of  water  which  pass  along  the  groove  and  transport  to  the 
mouth  the  minute  organisms  which  serve  as  food.  There  is 
also  present  in  the  living  crinoids,  and  therefore  presumably 
in  the  extinct  forms,  beneath  the 
food  groove  proper  in  each  arm,  a 
tubular  prolongation  of  the  body 
cavity,  besides  genital,  water,  and 
vascular  canals  and  a  nerve  cord. 
Besides  this,  many  crinoids,  both  liv- 
ing and  fossil,  have  the  dorsal  portion 
of  each  arm  perforated  longitudi- 
nally by  an  axial  ca7ial,  ax  in  figure  i8, 
containing^  elastic  fibers  and  nervous 
matter.  The  axial  canal,  when  pres- 
ent, extends  also  into  the  radials  and 
basals,  perforating  the  plates  when 
they  are  thick  and  passing  along  a  shallow  groove  upon  their 
inner  sides  when  they  are  thin. 


Fig.  i8.— Diagrammatic 
cross  section  of  a  crinoid 
arm,  showing  ambulacral 
groove  ag,  covering  plates 
cp,  and  axial  canal  ax  (after 
Bather). 


Fig.  19. 


Fig.  20. 


Figs.  19  and  20,  -Lateral  and  ventral  views  of  Haplocrinus  ?Jiespi/i- 
formis  (after  Wachsmuth  and  Springer).  A  very  simple  crinoid  whose 
calyx  consists  only  of  basal,  radial,  and  oral  plates. 


Upon  the  ventral  disk,  and  surrounding  or  covering  the 
mouth,  are  the  five  orals  which  constitute  the  third  group  of 
primary  plates.  These  plates  are  among  the  earliest  to  de- 
velop in  the  larval  crinoid  (see  Fig.  7),  and  are  situated  inter- 
radially,  directly  above  the  radials.  In  the  more  primitive 
crinoids,  as  shown  in  figures  19  and  20,  the  orals  are  triangular 
in  form  and  rest  directly  upon  the  radials,  entirely  covering 
the  ventral  side.  In  a  large  number  of  crinoids  the  mouth  and 
the  ambulacral  furrows  upon  the  ventral  disk  are  entirely  cov- 
ered by  the  orals  alone,  or  by  the  orals  and  additional  supple- 
mentary plates.    In  such  cases  the  mouth  and  furrows  are  said 
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to  be  subtegmmal,2ind  the  ambulacral  furrows  of  the  arms  enter 
the  calyx  through  arm  openi?igs,  which  are  shown  in  figures  21 
and  22.  Sometimes  the  orals  are  situated  in  the  angles  be- 
tween the  ambulacral  furrows  upon  the  ventral  disk,  not  cover- 
ing the  mouth  or  furrows.  In  such  cases  the  covering  plates 
of  the  ambulacral  furrows  upon  the  arms  may  continue  across 
the  disk  to  the  mouth,  and  constitute  what  have  been  called 
the  radial  dome  plates. 


Fig.  21. 

Fig.  21. — Dorycrinus  rooneri  (after  Meek  and  Worthen). 
in  which  the  anal  opening  passes  directly  through  the  vault. 

Fig.  22. — Batocrinus  longirostris  (after  Keyes).     A  crinoid  in  which 
the  anal  opening  is  situated  at  the  end  of  an  anal  tube  or  proboscis. 

The  supplementary  plates  of  the  calyx  are  introduced  be- 
tween those  already  described,  both  in  the  dorsal  cup  and  the 
ventral  disk,  for  the  purpose  of  increasing  the  capacity  of  the 
visceral  cavity.  They  are  of  course  present  in  the  dorsal  cup 
only  in  those  crinoids  which  have  some  of  the  lower  brachial 
plates  included  in  the  calyx.  The  larger  number  lie  between 
the  rays,  and  are  therefore  called  iiiterradials ;  but  a  distinction 
is  made  as  a  matter  of  convenience  between  the  interradials  of 
the  dorsal  and  those  of  the  ventral  sides,  the  former  being 
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called  interbrachials  and  the  latter  iriterambiilacrals.  Besides 
the  interradials,  there  are  sometimes  present  supplementary 
plates  between  the  divisions  of  the  rays,  and  these  are  called 
interdistichals  or  interpalmars,  whichever  they  may  be. 

The  anal  opening  of  the  crinoid,  situated  interradially  upon 
the  ventral  disk,  is  the  chief  disturbing  element  in  the  per- 
fectly pentamerous  radiate  symmetry  of  the  animal,  and  often 
accentuates  the  bilateral  symmetry  to  a  high  degree.  In  the 
great  majority  of  Paleozoic  crinoids  in  which  the  mouth  is  sub- 
tegminal,  the  anal  opening  is  the  only  opening  in  the  calyx 
aside  from  the  arm  openings,  and  for  this  reason  it  was  mis- 
taken by  the  earlier  students  of  the  crinoids  for  the  mouth. 
The  orientation  of  the  calyx  is  determined  entirely  by  the 
position  of  the  anal  opening,  that  interradius  in  which  it  is  sit- 
uated always  being  considered  as  the  posterior  one.  The  ray 
directly  opposite  is  the  anterior  ray,  the  four  others  being  the 
right  and  left  anterior  and  the  right  and  left  posterior  rays, 
these  names  being  applied  when  the  calyx  is  held  with  the 
ventral  disk  uppermost  and  the  posterior  side  toward  the  ob- 
server. The  terms  proximal  and  distal  are  applied  to  any  plate 
in  the  calyx  or  arms  to  indicate  the  direction  toward  or  away 
from  the  point  of  attachment  to  the  column. 

The  anal  opening  may  be  directly  through  the  disk  or  it 
may  be  situated  at  the  end  of  d,  proboscis  or  anal  tttbe  of  greater 
or  less  length,  constituted  of  calcareous  plates  similar  to  those 
in  the  disk.  These  two 
conditions  are  well  shown 
in  figures  21  and  22,  in 
both  of  which  the  arms 
are  entirely  removed,  leav- 
ing only  the  bare  calyx 
The  function  of  the  anal 
tube  was  probably  hygi- 
enic, to  remove  the  anal 
opening  as  far  as  possible 
from  the  neighborhood  of 
the  arms,  so  that  the  water 
passing  into  the  calyx  and 
bearing  food  to  the  mouth 
might  not  be  contam- 
inated. 

The  number  of  interradial   plates  upon  the   posterior   or 


Fig.  23.— a  diagram  of  the  plates  in 
the  dorsal  cup  of  M eloc rinus ,\\\wsU^\mg 
the  g:reater  number  of  plates  in  posterior 
or  anal  interradius. 
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anal  side  is  usually  greater,  and  their  arrangement  usually 
differs  from  the  other  sides,  because  of  the  disturbance  in  the 
symmetry  caused  by  the  presence  of  the  anal  opening.  The 
additional  plates  in  this  interradius  for  the  accommodation 
of  the  anal  opening  are  sometimes  confined  wholly  to  the 
ventral  disk,  but  are  often  crowded  down  into  the  dorsal 
cup.  In  the  diagrammatic  figure  23  the  posterior  inter- 
radius is  placed  uppermost,  and  a  careful  examination  will 
show  that  it  differs  from  the  four  other  interradial  areas  in 
its  larger  number  of  plates,  these  additional  plates  being  nec- 
essary for  the  accommodation  of  the  anal  opening  upon  the 
ventral  side.  In  many  crinoids  in  which  none  of  the  brachial 
plates  are  incorporated  into  the  calyx  there  is  present  below, 
and  to  the  right  of  the  special  anal  plate,  a  plate  which  is  in 
part  radial  in  position.  This  is  called  the  radianal,  and  is  in 
reality  the  lower  division  of  a  compound  radial  plate. 

In  a  considerable  num- 
ber of  genera,  as  shown  in 
the  diagrammatic  figure 
24,  a  large  anal  plate  has 
been  crowded  down  be- 
tween the  two  posterior 
radials,  and  is  in  contact 
with  the  basals,  so  that  the 
circle  of  plates  immedi- 
ately following  the  basals 
contains  six  instead  of  five 
plates.  In  such  instances, 
however,  a  careful  exam- 
ination will  always  show 
that  only  five  of  the  plates 
are  radials,  the  sixth  one 
being  somewhat  different  in  form  from  the  others  and  not 
giving  support  to  a  series  of  plates  which  lead  up  to  a  ray. 

In  many  of  those  crinoids  whose  ventral  side  is  covered  by 
a  solid  dome  of  plates  the  anal  opening  has  crowded  the  pos- 
terior oral  in  between  the  other  four,  so  that  it  is  situated  at 
almost  the  exact  center  of  the  disk.  In  others,  particularly  in 
those  in  which  a  prominent  anal  tube  is  present,  all  the  orals 
are  so  crowded  as  to  be  entirely  beyond  recognition,  the  whole 
dome  being  constituted  of  rather  small,  irregularly  arranged 
polygonal  plates. 


Fig.  24. — A  diagram  of  the  plates  in 
the  dorsal  cup  of  Periechocriniis,  illus- 
trating the  large  anal  plate  in  line  with 
the  radials.  - 
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In  many  crinoids  whose  brachial  plates  are  all  free  from  the 
calyx,  the  capacity  of  the  visceral  cavity  is  increased  in  a  very 
different  manner  from  those  whose  lower  brachials  are  incor- 
porated in  the  calyx.  The  posterior  interradius  of  the  ven- 
tral disk  becomes  distended  to  a  i^reater  or  less  extent,  form- 
ing a  ventral  sac.  This  is  shown  in  figure  25,  where  the  ventral 
sac  may  be  seen  reaching  up  between  and  above  the  arms. 
The  ventral  sac  must  not  be  con- 
fused, however,  with  the  anal  tube, 
because  they  are  two  totally  different 
structures,  although  they  have  a  sim- 
ilar position  and  may  have  a  some- 
what similar  form.  That  the  ventral 
sac  is  not  primarily  for  the  accom- 
modation of  the  anal  opening  is 
shown  by  the  fact  that  this  opening 
is  sometimes  situated  upon  the  disk 
in  front  of  a  highly  developed  ven- 
tral sac,  sometimes  in  the  side  of  the 
sac  at  a  greater  or  less  distance  from 
its  base,  and  seldom  in  the  termi- 
nal portion  of  the  sac.  In  some  cri- 
noids the  ventral  sac  attains  remark- 
able dimensions,  extending  upward 
for  a  distance  as  great  or  greater  than  the  length  of  the  arms. 

Aside  from  the  larger  openings  through  the  walls  of  the 
calyx  already  described,  the  anal  opening  and  the  arm  open- 
ings, there  are  often  present  in  various  portions  of  the  body 
much  smaller  openings  or  pores,  usually  obscured  in  the  pro- 
cess of  fossilization  because  of  their  small  size.  These  minute 
openings  are  often  present  near  the  bases  of  the  arms,  and  in 
those  crinoids  possessing  a  ventral  sac  they  are  often  situated 
upon  that  portion  of  the  body.  Their  function  is  not  definitely 
understood,  though  it  is  supposed  that  they  had  to  do  with 
the  respiration  in  the  living  animal.  In  some  crinoids  the 
stems  are  unusually  large,  with  very  large  axial  canals,  and 
pores  similar  to  those  in  the  bodies  of  some  other  crinoids  are 
present  in  the  stems,  and  it  is  believed  that  these  pores  are 
also  respiratory  in  function. 


Fig.  25.  — Poteriocriniis 
ci  re  urn  text  us  (after  Miller 
and  Gurley).  Acrinoidwith 
a  well  defined  ventral  sac. 


THE  CLASSIFICATION  OF  THE  CRINOIDEA* 

The  most  important  characters  for  dividing  the  Crinoidea 
into  orders  are:  (l)  the  condition  of  the  arms,  whether  free 
above  the  radials  or  partly  incorporated  into  the  calyx;  (2)  the 
mode  of  union  between  the  plates  of  the  calyx,  whether  mov- 
able or  immovable;  and  (3)  the  condition  of  the  stem,  whether 
the  young  joints  were  formed  beneath  the  proximal  ring  of  the 
calyx  or  beneath  the  top  stem  joint.  The  morphological  im- 
portance of  these  characters  is  shown  by  the  fact  that  among 
the  oldest  crinoids  they  appear  as  well  differentiated  as  among 
those  of  later  epochs,  which  indicates  that  their  origin  dates 
back  to  a  much  earlier  time.  The  division  of  the  crinoids  into 
three  orders,  Inadunata,  Camerata,  and  Artiailata,  is  based  en- 
tirely upon  these  three  sets  of  characters. 

The  order  Inadtinata  represents  the  simplest  form.  In  it 
the  dorsal  cup  is  composed  invariably  of  two  rings  of  plates,  or 
three  when  infrabasals  are  present.  No  supplementary  plates 
are  present  except  an  anal  plate,  and  this  is  not  present  in  all. 
The  radials  are  always  in  lateral  contact  on  four  sides,  and 
when  no  anal  plate  exists,  on  the  fifth  side  also.  The  arms  are 
free  from  the  radials  up. 

In  the  structure  of  the  ventral  disk  of  the  Inadunata  two 
different  plans  are  recognized,  the  one  exhibiting  the  utmost 
simplicity,  being  composed  exclusively  of  five  large  oral  plates 
forming  a  pyramid;  the  other  showing  considerable  complex- 
ity at  the  posterior  interradius,  which  is  drawn  out  into  a  sac 
or  tube.  Based  upon  these  two  plans  of  structure  the  Inadu- 
nata are  divided  into  two  suborders,  the  Larviformia  and  the 
Fistulata. 

The  name  Larviformia  is  suggested  by  the  very  primitive 
characters  of  the  members  of  the  suborder.  One  can  scarcely 
imagine  a  more  complete  parallelism  than  exists  between  these 
ancient  larviform  crinoids  and  the  larval  stage  of  recent  ones. 

*This  chapter  is  essentially  a  condensation  of  pages  144  to  170  of  "The  North  Ameri- 
can Crinoidea  Camerata,"  by  Wachsmuth  and  Springer.  Much  of  the  language  used  here  is 
essentially  that  of  these  authors.  The  analytical  keys  to  orders  and  genera  are  also  from 
the  same  authors. 
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The  calyx  of  the  Larviformia  consists  of  but  few  plates,  the 
basals,  occasionally  infrabasals,  radials  and  orals,  the  latter 
forming  a  closed  pyramid  which  rests  against  the  radials.   The 


Fig.  26. 


Fig.  27. 


Figs.  26  and  27. — Two  views  of  Haplocrinus  viespiliformis  (after 
Wachsmuth  and  Springer).  Illustrating  the  simplicity  of  the  calyx  in 
Larviformia. 

mouth  is  closed  and  the  ambulacra  are  not  exposed  to  view. 
The  calyx  of  these  simple  crinoids  is  well  shown  in  figures  26 
and  27.  The  anus  is  eccentric,  either  piercing  the  posterior 
oral  or  situated  between  the  posterior  oral  and   the  radials. 

The  arms  are  simple,  as  shown  in 
figure  28,  non-pinnulate,  one  to  each 
ray,  and  are  composed  of  long  quad- 
rangular joints  which,  except  upon 
the  radials,  are  united  by  close  suture. 
The  total  absence  of  supplementary 
plates,  the  compound  nature  of  the 
radials  in  the  earlier  forms,  are  other 
primitive  features  characteristic  of 
this  group. 

The  suborder  Fistulata  includes 
those  inadunate  crinoids  which  have 
developed  a  ventral  sac,  the  name 
having  reference  to  this  swelling 
upon  the  ventral  disk.  This  feature 
of  the  suborder  is  well  illustrated  in 
figure  29.  The  structure  of  the  dorsal 
cup  of  the  Fistulata  agrees  in  a  gen- 
eral way  with  that  of  the  Larviformia. 
It  consists  of  but  two  rings  of  plates, 
the  basals  and  radials,  or  of  three 
rings  when  infrabasals  are  present. 
The  ventral  disk,  however,  which  is 
simple  in  the  extreme  in  the  Larvi- 
formia, is  highly  specialized  in  the 
Fistulata  by  reason  of  the  extrava- 


Fig.  2%.-~Pisocrinus  flag- 
ellifer  (after  Angelin).  A 
larviform  crinoid  illustrating 
the  simplicity  of  the  arms  in 
this  suborder. 
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Fig.  29. — PoteriocrifiHs 
circwntcxfus  (after  Miller 
and  Gurley).  Afistulate  cri- 
noid  illustrating  the  ventral 
sac,  which  is  characteristic 
of  this  suborder. 


gant  development  of  the  posterior  interradius  forming  the  sac. 

The  sac  rests  upon   the  radials  or  is  supported   by  the  anal 

plate,  and  frequently,  but  not  always, 

contains   the  anal  opening.     Owing 

to  the  large  size  of  this  sac,  and  the 

disturbance  thereby  produced  in  the 

symmetry  of  the  animal,  the  whole 

calyx  acquires  a  marked  irregularity, 

which    is    still    further   increased    in 

species   with    compound  radials,    so 

that  the  pentamerous  symmetry  and 

the  bilateral  also,  is  often  supplanted 

by  asymmetry.     The  anal  opening  is 

situated  near  the  top  of  the  sac,  or  at 

some  point  along   its  anterior  side, 

and  sometimes  in  front  of   the  sac 

close  to  the 
mouth.  The 
sac,  at  least 
sometimes,  is 

pierced  by  pores  which  are  believed 
to  have  respiratory  functions.  In 
some  groups,  in  which  the  sac  is  not 
perforated,  there  is  situated  upon 
the  ventral  disk,  directly  behind  the 
mouth,  a  poriferous  plate  which  pro- 
bably performed  the  same  function 
as  the  pores  in  the  sacs  of  others. 
The  arms  of  the  Fistulata  are  branch- 
ing to  a  greater  or  less  degree,  figure 
30  being  a  good  example;  they  are 
usually  uniserial,  only  near  the  close 
of  the  life  history  of  the  suborder,  at 
the  end  of  paleozoic  time,  is  the  bise- 
rial  arm  structure  introduced. 

The  order  Camerata  is  character- 
ized by  the  large  number  of  supple- 
mentary   plates    introduced    in    the 
k.   d  calyx.     These  are  distributed  almost 

L~zi  Fig.    yi   -Cyathocriuus     equally  throughout  the  five  sides  of 

/■«w.;^//.MafterAngelin).   II-      ^^e   calyx.   and    by   means   of  them 

lustrating  the  arm  structure  .        ,    ,         ,  .    ,       , 

ot  the  fistulate  crinoids.  the  proximal  brachial  plates  are  in- 
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corporated  into  the  calyx  for  some  distance,  thereby  increas- 
ing the  capacity  of  the  visceral  cavity.  All  the  plates  of  the 
calyx  are  heavy  and  immovable,  being  united  by  close  sutures, 
hence  the  name  camerata,  or  box  crinoids.  The  symmetry  of 
the  dorsal  cup  is  either  strictly  pentamerous  or  sub-bilateral, 
the  asymmetry  which  is  so  characteristic  of  some  of  the  Fistu- 
lata  never  being  found  in  the  Camerata.  The  base  is  monocy- 
clic or  dicyclic,  and  the  mouth 
and  food  grooves  are  perfectly 
closed.  The  arms,  or  at  least 
the  rays,  are  always  branching, 
and,  except  in  some  of  the 
earlier  genera,  the  arms  are  bi- 
serial  in  structure. 

The  Camerata  are  a  highly 
specialized  type  and  constitute 
a  compact  and  well-limited  nat- 
ural group.  They  represent  a 
type  of  rapid  culmination  and 
development,  possessing,  even 
in  the  earliest  known  forms, 
well-defined  pinnules,  and  the 
biserial  arm  structure  in  most 
of  the  families  was  permanently 
established  by  the  close  of  Silu- 
rian time.  The  members  of  the 
order  fall  naturally  into  two 
sections:  (i)  Those  in  which  the 
lower  brachials  and  interradials 
form  an  important  part  of  the 
dorsal  cup,  and  (2)  those  in 
which  the  brachials  retain  the 
form  and  small  size  of  arm 
plates,  and  in  which  the  inter- 
radials are  almost  exclusively 
confined  to  the  ventral  side.  The  first  of  these  are  the  typical 
Camerata,  of  which  figure  31  is  a  characteristic  example.  The 
second,  or  non-typical  section,  represents  a  stage  in  which 
the  modification  of  the  Inadunate  type  by  camerate  tendencies 
had  progressed  only  to  a  limited  extent. 

The  members  of  the  third  order,  Ariiculata,  agree  with  the 
Camerata  in  having  their  lower  brachials  incorporated  into  the 


Fig.  31. — Corymbocriniis  poly- 
dactylus  (after  Angelin).  A  typical 
representative  of  the  camerate 
crinoids. 
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calyx  helping  to  inclose  the  visceral  mass,  but  the  plates  from 
the  radials  up,  instead  of  being  united  by  close  futures,  are 
movable  one  upon  the  other.  The  incorporation  of  the  brach- 
ials into  the  dorsal  cup  took  place  by  lateral  union  among 
themselves,  by  the  introduction  of  supplementary  plates,  or  by 
means  of  an  incrusted  or  naked  skin.  The  mouth  and  food 
grooves  are  exposed  upon  the  ven- 
tral disk.  The  base  is  dicyclic,  but 
the  infrabasals  are  fused  with  the 
top  stem  joint,  which,  throughout 
this  order,  is  not  the  youngest  joint 
of  the  stem.  Figure  32  is  a  good 
illustration  of  one  of  the  paleozoic 
members  of  the  order. 

The  Articulata  are  divided  into 
two   suborders,  (i)  tho.  Impinnata,  or  Fig.  yi.—Ichthyocrinus 

those  which  are  destitute  of  pinnules,      \nt(:nnedius  (after  Angelin). 

^  '       Illustrating     the    articulate 

and  (2)  the  Pin?iata,  or  those  in  which      crinoids. 

pinnules  are  present. 

For  the  division  of  the  orders  or  suborders  into  groups  of 
less  taxonomic  rank  various  characters  are  found  to  be  of  use. 
The  supplementary  plates  afford  excellent  criteria  for  separa- 
ting the  crinoids  into  primary  divisions,  but  they  are  also  of 
great  importance  in  the  separation  of  families.  Among  the 
supplementary  plates  the  anals  unquestionably  take  the  first 
rank.  The  absence  of  anals,  their  introduction  into  the  calyx, 
and  the  relations  they  bear  to  adjoining  plates — whether  intro- 
duced between  the  radials  or  brachials,  or  between  both  of 
them — are  very  important,  but  the  same  characters  have  not 
the  same  taxonomic  value  in  every  group.  The  differentia- 
tions produced  by  the  anal  plates  arc  considered  of  family  im- 
portance among  the  Camerata,  but  among  the  Fistulata  and 
Impinnata  they  appear  to  be  of  generic  value  only.  The  nature 
of  the  base,  whether  monocyclic  or  dicyclic,  is  usually  a  valu- 
able character  for  family  distinctions.  The  presence  or  ab- 
sence of  pinnules  is  an  important  family  character.  The  num- 
ber of  basals  and  infrabasals  is  of  generic  value  only.  The 
condition  of  the  arms,  their  simplicity,  their  mode  of  branch- 
ing and  the  arrangement  of  their  plates — whether  uniserial  or 
biserial — afford  useful  characters  for  distinguishing  genera. 
The  condition  of  the  anal  opening,  whether  a  simple  opening 


44  THE    CHICAGO    ACADEMY    OF    SCIENCES. 

through  the  ventral  disk  or  situated  at  the  end  of  a  tube,  is 
usually  regarded  as  of  generic  value. 

The  specific  characters  are  more  superficial.  They  con- 
sist largely  in  the  varying  proportions  and  sizes  of  plates, 
sometimes  in  differences  in  the  number  and  arrangement  of 
supplementary  plates,  and  very  often  in  the  surface  ornamen- 
tation of  the  plates  which  may  be  of  specific  importance. 


ANALYTICAL   KEY  TO  THE  ORDERS   AND    FAMI- 
LIES OF  crinoidea;^* 

Class  CRINOIDEA. 

Echinoderms  which  are  attached,  during  a  part  or  all  of 
their  life,  to  external  objects,  either  by  means  of  a  stem  or  di- 
rectly by  the  abactinal  side  of  the  calyx.  The  visceral  mass 
inclosed  by  a  calcareous  test  or  calyx,  constructed  of  plates 
more  or  less  symmetrically  arranged, and  givingoff  well-defined 
free  arms  from  the  sides.    Mouth  directed  upwards. 

I.     Crinoids  in  which  the  arms  are  free  above  the  radials. 

The  top  joint  the  youngest  in  the  stem Order,  Inadunata 

A.  Disk  composed  of  orals  only.     Ambulacra  subteg- 

minaJ Suborder,  Larvifonnia 

B.  Posterior  side  of  the  disk  extended  into  a  sac.  Am- 
bulacra supra-tegminal Suborder,  Fistulata 

II.  Crinoids  in  which  the  lower  brachials  take  part  in  the 
dorsal  cup.  All  plates  of  the  calyx  united  by  close  suture. 
Mouth  and  food  grooves  closed.     Top  joint  the  youngest 

in  the  stem Order,  Camerata 

III.  Crinoids  in  which  the  lower  brachials  are  incorporated 
into  the  calyx  either  by  lateral  union  with  each  other,  or 
by  supplementary  plates,  or  a  calcareous  skin.  All  plates 
from  the  radials  up  movable.  Mouth  and  food  grooves 
exposed.  The  top  stem  joint  fused  with  the  infrabasals, 
and  not  the  youngest  joint  of  the  stem Order,  Articulata 

A.  Arms  non-pinnate Suborder,  Impijinata 

B.  Arms  pinnulate Suborder,  Pinnata 

I.     INADUNATA. 

1.  Monocyclic. 

*Body  small  and  rarely  preserved,  the  stem  coiled  around  it. 
Genus,  Myelodactylus 

2.  Dicyclic. 

I.  Calyx  globose  or  turbinate.  Radials  with  horseshoe- 
shaped  facets  supporting  two  or  more  brachials.  Arms 
without  true  pinnules Family,  Cyathocrinidcc 

•In  the  table  for  families  only  such  families  as  are  present  in  the  Chicago  fauna  are 
included. 


46  THE    CHICAGO    ACADEMY    OF    SCIENCES. 

II.     CAMARATA. 

A.  Typical   Section.      Lower  brachials    and    interbrachials 
forming  an  important  part  of  the  dorsal  cup. 

1.  Dicyclic. 

a.  RadiaLs  in  contact  except  at  the  posterior  side. 

Family,  Thysa7iocrinidcE 

b.  Radials  separated  all  around Family,  RhodocrinidcE 

2.  Monocyclic. 

a.  Radials  in  contact  all  around. 

♦Symmetry  of  the  dorsal  cup,  if  not  strictly  pentam- 
erous,  disturbed  by  the  introduction  of  anals  be- 
tween the  brachials  only Family,  MelocrinidcE 

**Arms  borne  in  compartments  formed  by  partitions 
attached  to  the  tegmen.  Dorsal  cup  perfectly 
pentamerous.  Plates  of  the  calyx  limited  to  a 
definite  number Family,  Calyptocrinidce 

b.  Radials  in  contact  except  at  the   posterior  side, 

where  they  are  separated  by  an  anal  plate. 
*Firstanal  plateheptagonal.foUowedby  three  plates, 
a  second  anal  and  two  interbrachials Family,  BatocrinidcE 

B.  Non-typical  Section.      Brachials  and  interbrachials   but 
slightly  represented  in  the  dorsal  cup. 

I.     Monocyclic, 
a.     Radials  in  contact  all  around.    Base  pentagonal. 

Family,  Platycrinidce 

^  2.     Dicyclic. 

a.     Radials  in  contact  except  at  the  posterior  side. 
Family,  Crotalocrinidce 

III.     ARTICULATA. 

i.^Underbasals  unequal.    The  plates  of  the  base  often  very 
small.    Arms   uniserial,  bifurcating,  generally  in  contact 
laterally  so  as  to  form  a  wall  continuous  with  the  calyx. 
Family,  Ichthyocrinidcp 

GENERA  OF  UNCERTAIN  AFFINITY. 

I. "^Dorsal  cup  constituted  of  three  basals   and    five   radials 

which  are  deeply  notched  at  their  distal  ends..  .Genus,  Stephanocriftus 

2.     Dorsal  cup  constituted  of  three  basals  and  four  elongate 

radials Genus,  Zophocrinus 


GENERA  OF  SILURIAN  CRINOIDEA,  WITH 
GEOGRAPHIC  DISTRIBUTION 


GENERA 

CO 

o 

1 

a 

1 

C 

1> 
0) 

(/> 

c 

G 

.2 
2 

O 

o 

6 
* 

no 
s 
ji 

'So 

c 
W 

6 

.5 

to 

3 
< 

AbacocrittuSy  Ang.            

AcacocritiJis,  W.  &  S 

* 
* 
* 

Allocrinus,  W.  &  S 

* 

Ainphe ristoc rijiits ,  H 

* 

Anisocrifius,  Ang 

* 
* 

Antheniocririiis,  W.  &  S 

Arachnocrinns,  M,  &  W 

* 

A  rc/urocrinus,  W.  &  S 

* 

Barrandcocrinus,  Ang 

* 
* 
* 
* 
* 
* 

Botryocrinus,  Ang 

* 

* 

* 

Briarocriniis,  Ang 

Calceocrinus,  Hall 

* 
* 

* 

* 

CallicrinnSy  D'Orb 

* 

... 

* 

... 

Caipiocrinus,  Ang 

ChicagocrijiuSy  Weller 

* 

Coccocriniis,  M  iill 

* 

Cordylocrinus,  Ang 

* 
* 
* 
* 

Corymbocrinus,  Ang 

C>'ot(jlocruiu'\   Austin 

* 
* 
* 

* 
* 
* 

Cytithocfinu^,  Miller 

* 

* 

Cylicocrimts,  S.  A.  M 

Cyphocrinits,  S.  A.  M 

Cyrtidocrinus,  Ang.           .          .    . 

* 

Dendrocrinus,  Hall 

* 

Desmidocrinus,  Ang • 

♦ 

E/Npt'rocrifius,  M.  &G 

* 

Etiallocrinus,  D'Orb 

: 

* 
* 

Eiicalyptocrinus,  Goldf 

* 

* 
* 

* 

* 

* 
* 

Kuchirocrinus,  M.  &  W 

Euspirocrinies,  Ang 

♦ 

Gazacrintis,  S.  A.  M 

* 

♦ 

* 

* 

Gissocrinus,  Ang 

* 
* 
* 

* 

Gnoriffiocrinus ,  W.  &  S 

Gothocrittus,  Bather 

Habrocrinus,  Ang 

* 

Hapiocrinus,  Stein 

» 

Homalocrinus,  Ang 

* 
* 

Honiocrinit'i,  Hall 

* 
* 

* 

* 

Ichthyocrinu^,  Con.  ... 

♦ 

♦ 

... 

/ndianocriftus,  M.  &  G.    . 

Latnpterocrinus,  Roem 

Lfcanocrintis,  Hall 

* 

* 

'*' 

* 

... 

♦ 

* 
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GENERA 

O 

1 

Pi 

1 

(U 
0) 

C! 
C 

o 

o 

o 

1 

o 

* 
* 

13 
1 

'So 
c 
W 

S 

1 

(A 

< 

Leptocrinus,  Ang 

Lithocrimis,  W.  &  S 

L.yfiocrinu'i,  Hall             

* 
* 

* 

* 
* 

Macrostylocrinus,  Hall 

* 

* 

Mariner  bins,  Hall 

* 
* 

Marsupiocriniis,  Phill 

* 

* 

* 

... 

* 
* 

MastigocrinuSy  Bather 

Melocrmiis,  Goldf 

* 

* 

* 

* 

* 
* 

* 
* 
* 
* 
* 
* 

Myelodactylus,  Hall 

* 

PatellocriniiSy  Ang 

Pe7'iechoc rinus ,  Austin 

* 

* 
* 

* 
* 

* 

* 

* 

... 

* 

Petalocrimis,  Weller 

Pisocrinus,  DeKon 

* 

* 

* 

* 

Platycrimis,  Miller 

* 

Polypeltes,  Ang 

* 
* 

Pycnosaccus,  Ang 

Saa^enocrimis,  Ang..- 

* 

* 

* 

Scyphocrimis,  Zenker 

Sip honoc rinus,  S.  A.  M , . 

* 

Stelidiocriiius,  Ang 

* 

Step/iajiocrifiKs,  Con 

* 

* 

* 

Streptocrinus,  W.  &  S 

* 

Taxocrinus,  Phill 

* 

Thalamocrinits,  M.  &  G 

* 

Thenarocritius,  Bather 

* 
* 

Tkysanoc rinus,  Hall 

* 

* 
* 

* 

* 

* 

Zophocrinus,  S.  A.  M 

LIST  OF  SPECIES  OF  SILURIAN  CRINOIDEA 
WITH  GEOGRAPHIC  DISTRIBUTIOiN 


SPECIES 

O  C 

1 

c 

I 

S 

c 
a 

o 
O 

O 

T3 

a 
n 

o 
O 

•a 

c 

CQ 

S 

o 
CQ 

.2 

< 

Abacocrinus,  Ang. 
cappellcri,  Ang 

* 
* 
* 
* 

tHcdius,  Ang 

tcssrllatus,  Ang 

... 

tesscracontadactyliis,  Ang 

Acacocrinus,  W.  &  S. 

americanus,  W.  &  S 

* 

* 

* 

eirodi,  W.  &  S 

Allocrinus,  W.  &  S. 

benedicti,  W.  &  S 

txpus,  W.  &  S 

* 

Ampheristocrinus,  Hall. 

dubins,  Weller 

* 

typus,  H 

* 

Anisocrinus,  Ang. 
angelini,  W.  &  S 

* 
* 

* 
* 

inter radiafus,  Ang 

Anthemocrinus,  W.  &  S. 

miner,  Ang 

venusfus,  Ang 

Arachnocrinus,  M.  &  W. 

pisiformis,  Roem 

* 

Archaeocrinus,  W.  &  S. 

depressus,  Weller 

* 

Barrandeocrinus,  Ang. 
sccptriDfi ,  h.n^ 

* 

Botryocrinus,  Ang. 
ffmu/us,  Hall 

* 

cucurbitaccus,  Ang 

* 

nucleus.  Hall 

* 

pinnulatiis.  Bather 

polyxo.  Hall...; 

* 

* 

qiiinquelobiis.  Bather 

ramosissimiis,  Ang 

* 

* 

* 

Briarocrinus,  Ang. 
?  ans^usiiis,  Ang 

in  flatus,  Ang 

Calceocrinus,  Hall. 
bidentdtus    Ring 

* 
* 

contrcictiis,  Ring. 

fietcheri,  Salter                     

.    .    . 

gothlan(ticus,  Ang.               . .    . 

* 

halli,  Ring 

>tc 

interpres.  Bather 

* 
* 

nitidus.  Bather 

pinntilatits.  Bather 

pin^it,  Bather 

^tiiSfncitus   Hall 

* 

tend  X   Bather 

tuciinu^  Bather 

typus.  Ring 

* 
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SPECIES 

S.2 

c 
a 

1 

O 

(U 

B 

a 

(U 

H 

o 

IS 

o 

■2 

o 

>< 

I 

T3 

a 

CO 

s 

.2 

< 

Callicrinus,  DOrb. 

acanthinus,  Ririg 

* 

beeck/eri,  W.  &  S 

* 

bey richiiiuw^ f  Ang.                    . . . 

* 

btfiircatus,  Weller 

* 
* 
* 
* 

bi/obus,  Weller 

coDiiitus,  Hall. 

c'omigatus,  Weller 

, 

costcitus.  His                      

* 

desideratuSt  Weller 

* 

diadona ,  Ang 

* 

dis^itatus,  Weller 

* 
* 

hydci  Weller 

kofiiuc kicinus f  Ang. .         

* 

longispiniis,  Weller 

minor,  Ang 

* 

* 
* 

jnurchisonianus,  Ang 

pentangular  is,  Weller 

ramifer,  Roem.           

* 

* 

1 

roemerianus,  Ang 

* 
* 

* 

sedgw ic kiattus ,  Ang 

Calpiocrinus,  Ang. 
fimbriatiis,  Ang 

hetcrodactylus,  Ang ....         ... 

humilis,  Ang 

ovatus,  Ang 

Pyriim,  Ang 

.  .  . 

Chicagocrinus,  Weller. 
inornatus,  Weller 

* 

ornatiis,  Weller                          ... 

Coccocrinus,  Miill. 

bacca,  Roem 

* 

Cordylocrinus,  Ang. 

comtus,  Ang 

* 

Corymbocrinus,  Ang. 
chicagoensis,  Weller 

* 

co7'ollifcrus,  His 

* 

* 

* 

grandis,  Ang 

grandistellatus,  Ang. . .   ,.     ..... 

IcEvis,  Ang..           .   . 

jiiagarensis,  Weller 

* 

panderi,  Ang 

* 
* 

Polydactylus,  McCoy 

* 

Crotalocrinus,  Austin. 
a7nericanus,  Weller 

* 

pulcher,  His 

* 
* 
* 

* 

* 

* 

7'ugosus,  Miller 

stiperbus,  Ang 

Cyathocrinus,  Miller. 
acinotubus,  Ang.           

* 

benedicii,  S.  A.  M   

* 

capillaris,  Phill 

* 

cora.  Hall 

* 

diancs,  Bather. 

* 

* 

distensus,  Ang 

dudleyensis,  Aust 

* 

glaber,  Ang 

* 
* 

lon^ifuanus ,  Ang.                 
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SPECIES 

2  *" 

11 

1 

a 
.2 
1 

M 
« 

3 

"S 

0 

0 

a 

0 
0 

1 

1 

OQ 

1 

< 

Cyathocrinus,  Miller— Cont. 
muficus,  Ang 

* 

* 

ramosus,  Ang 

striolatiis,  Ang 

turbinatiis,  Weller 

♦ 

vallatus.  Bather 

* 

I'anhorni,  S.  A.  M 

* 

visbyceusis.  Bather 

* 

Cylicocrinus,  S.  A.  M, 

canaliciiiatus,  S.  A.  M 

* 
* 

indianensis,  M.  &  G 

Cyphocrinus,  S.  A.  M. 

chicaij^oensiSy  VVeller 

* 

gorbvi,  S.  A.  M. . .      

* 

Cyrtidocrinus,  Ang. 
facietatus,  Ang 

* 

Dendrocrinus,  Hall. 
ceisus,  Ring 

* 
* 
* 

lo7igidact\'liis.  Hall 

f  Nodobrac hiatus,  Ring 

Desmidocrinus,  Ang. 
hetoodactylus,  Ang 

* 
* 

ntacrodactyluSy  Ang 

Pentadactylus,  Ang 

tridactylus,  Ang 

Emperocrinus,  M.  «S:  G, 

iiidianensis,  M.  &  G 

* 

Enallocrinus,  D'Orb. 
assithsuSy  Ang 

* 
* 

scriptus.  His 

* 

Eucalyptocrinus,  Goldf. 
asper  Weller 

* 

coelcitus,  Hall 

* 

crussu^^  Hall. 

* 

* 

decot'ciiw'i,  Ang. 

* 

decorus,  Phill 

* 

depressus,  S.  A.  M 

egafti,  S.  A.  M 

ele^antissiinus,  Ang 

* 

* 

elrodi,^.  K.^\ 

* 

* 

excellenthsi7nus,  Ang   

* 
* 

i^ranu/atus,  Lewis 

* 

inconsPectus,  Ring 

* 

inornaius,  Weller 

♦ 

lindahli,  W.  &  S 

* 
* 
* 

7nagnus,  Worth  en 

inillii^ancr,  M.  &  G 

* 

?7iinor,  Ang 

* 

tiodu/o'ius,  Weller 

* 
* 

obconicuSy  Hall.. 

ornatu'\.  Hall 

cn/a/is,  Troost ...                       ... 

* 

oratu'i,  Ang 

* 
* 

piebejus,  Ang 

.  .  . 

proboscida/is,  S.  A.  M 

res^ularis.  His 

* 

* 
* 

rins^ens,  Ang 

TotunduSt  SAM 

* 
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SPECIES 


Eucalyptocrinus,  Goldf.- 

sptxiosi/s,  Ang , 

splendidus,  T roost 

tube  nil  latus,  M.  &  U.. 

turbinatus,  S.  A.  M 

ventricosuSy  W.  &  S.  .. 
Euchirocrinus,  M.  &  W. 

chrysalis.  Hall 

mdianc7isis,  S.  A.  M.  .  , 

radiculm,  Ring 

Euspirocrinus,  Ang. 

spiralis,  Ang 

Gazacrinus,  S.  A.  M. 

/  immaturics,  W.  &  S. . 

inornatus,  S.  h..  M 

major,  Weller 

minor,  Weller 

?  ten7iesseensis,  W.  &  S. 

ventricosus,  W.  &  S..  . 

zualdroneiisis,  M.  &  D. 
Gissocrinus,  Ang. 

arthriticus,  Phill 

campanulata.  Bather . . , 

elegaiis,  Ang 

^omodactylus,  Phill 

incur^'atiis,  Ang , 

macrodactylus,  Ang. .  . . 

squamifer,  Salter 

typus.  Bather 

umbilicatus,  Ang 

verrucosus.  Bather 

Gnorimocrinus,  W.  &  S. 

austini,  Ang 

distensus,  Ang 

expansus,  Ang 

interbrac hiatus,  Ang . . 

loveni,  W.  &  S 

ob tonga tus,  Ang 

07>alis,  Ang 

punctatus,  Ang , 

ringens,  Ang 

salteri,  Ang. 

tubutifcrns,  Ang 

Gothocrinus,  Bather. 

gracilis,  Bather 

Habrocrinus,  Ang. 

affinis,  Ang , 

annulatus,  Ang 

cariosolus,  Ang 

comptus,  Ang 

decadactylus,  Ang 

elegantulus,  Ang 

farctus,  Ang 

grandis,  Ang 

gra?iulatus,  Ang , 

laevis,  Ang 

longimanus,  Ang , 

ornatissimus,  Ang 


Cent. 


o  c 
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SPECIES 

o  a 

1 

a 

1 

>> 
M 

3 

s 
B 

H 

o 

I 

1 

o 

•t3 

1 

.2 

1 
o 

.2 

w 

"S5 

3 
< 

Habrocrinus,  Ang.— Cont. 
ornatuSy  Ang 

* 
* 
* 
* 
* 
* 

pinniilatus,  Ang 

pulchellus^  Ang 

robustus,  Ang 

simplex,  Phill. . . . ; 

* 

tenuis,  Ang 

timbonata,  Ang 

Hapalocrinus,  Stein. 

^'iitoriic,  Bather 

* 

Homalocrinus,  Ang. 
/>aralhisi/is,  Ang 

* 

Homocrinus,  Hall. 
ancilla.  Hall 

* 

cyiindricus,  Hall 

* 
* 

Parvus,  Hall 

tenuis,  Bather 

* 

Ichthyocrinus,  Conrad. 
clintonensis,  H 

* 
* 

coHoideus,  Ring 

p^othlcitidicws   W   &  S. 

* 
* 

itttertnedius  Ang. 

laevis.  Con. 

* 

i)yriformis,  Angr 

* 

* 

simple  r,  H . 

* 

subangularis,  H. 

* 

* 
* 

Indianocrinus,  M.  &  G. 
punctatus,  M.  &  G.. 

Lampterocrinus,  Roem. 
^  dubius,  Weller..         ,       ... 

* 
* 

1 

inflatus.  Hall 

Parvus,  Hall 

...i... 

* 

...1... 

robustus,  Weller .... 

* 
* 

...|... 

subglobosus,  Weller 

tennesseensis,  Roem 

* 

1 

Lecanocrinus,  Hall. 
billiHiTsi  Ang. 

* 

calyculus  Hall. 

* 
* 

. 

exciii'otus,  Ring. 

greenei,  M.  &  G 

* 

" 

inci'^u'\.  Ring.. 

* 
* 
* 
* 

■"'l'"' 

macropetalus.  Hall 

1 

nitidus.  Ring. 

"T" 

ornatus.  Hall  . .    . 

/oswegoensis,  M.  &  G 

pustllus.  Hall 

* 

1 

* 

i 

Puteolus,  Ring 

* 

1 

solidus,  Ring 

1 

tennesscefisis  S  A    M 

* 

... 

* 

1 

waukoma.  Hall 

Leptocrinus,  Ang. 
raridti^itatus   Ang  . 

* 
* 

1 

Lithocrinus,  W.  &  S. 
divaric'dtus,  Ang.                     .   . . 

milleri,  Ang.. 

obesus,  Ang.. . .                         

robustus,  Ang 

I 
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1 

C 

i 

o 
O 

M. 
O 
>• 

4) 

T3 

C 

o 

o 

c 

c 
W 

.2 
S 
<u 

o 

cq 

.2 
1 

< 

Lyriocrinus,  Hall. 
dacty/us,  Hall 

* 

mr/issn ,  Hall 

* 

* 
* 

Macrostylocrinus,  Hall, 
fasciatuSy  Hall.  . . 

fusihrac hiatus.  Ring 

* 

granulosus,  Hall 

* 
* 

indiancnsis,  M.&G 

nieeki,  Lyon  . 

* 

obconicus,  Weller 

* 

0 Hiatus,  Hall 

* 

semiradiatus,  H 

* 
* 

striatus.  Hall 

* 

subi^/olwsus,  Weller 

Mariacrinus,  Hall. 

a?ii^ustattis,  Ang 

* 

aureatus,  S.  A.  M 

* 
* 

* 

carleyi.  Hall 

?  i^ranulosus,  S.  A.  M 

ivarreni,  Ring 

* 

Marsupiocrinus,  Phill. 

chicagoensis,  Weller 

coclatus,  Phill 

* 

* 

depfe'^su'^,  Ang.                 

* 

prcnnaturus,  H.  &  W 

* 

pulchcr,  Ang 

* 
* 
* 

radiatus,  Ang 

fti^ulosus,  Ang. 

* 

striatus,  W.  &  S .  . 

* 
* 

tennesseeiisis,  Roem... 

Mastigocrinus^  Bather. 
lo7'eus.  Bather 

* 

Melocrinus,  Goldf. 
(cqualis   S.  A.  M 

* 

^  i^ra7iulatus,  Ang 

* 

obconicus.  Hall 

* 

obloftg^us,  W.  &  S 

* 

obpyramidalis ,  W.&  M 

* 

parvus,  W.  &  S 

* 

?  ris^idus,  Ang 

* 

roemeri,  W.  &  S 

* 

spectabilis,  Ang 

* 
* 

* 

volborthi,  Ang 

Myelodactylus,  Hall. 
apitnonis ,  Bather 

* 

brachiatus.  Hall 

* 

bridgeportensis,  S.  A.  M 

convolutus.  Hall 

* 

* 

* 
* 

* 

flabellicirrus.  Bather. .       .    . 

fletchcri.  Salt 

* 

gorbyi,  S.  A.  M 

Patelliocrinus,  Ang. 

duplicatus,  Ang.                        .    . 

* 

* 
* 
* 
* 
* 

fulfninatus y  Ang 

inter  radiatus,  Ang 

leptodactylus,  Ang 

pachydactylus,  Ang. 
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=3.2 

^^ 

Z-a 

Q  a 

ce 

a 

•S 

>> 
u 

3 
g 

c 
c 

H 

o 

i 

o 

1 
1 

ce 

E 
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.S 

o 

.3 
2 

1 

< 

Patelliocrinus,  Ang.— Cont. 

pluiHulosus,  Ang 

* 

Punctiiosus,  Ang 

Periechocrinus,  Austin. 

arficu/osits,  Austin 

* 

beni'dicti,  S.  A.  M 

* 

hrevitnamis,  Ang 

* 

thicaa^ocnsis,  Weller 

* 
* 
* 

ihristyi.  Hall 

* 

ei^ani,  S.  A,  M 

i^orbyi,  S.  A.  IVI 

* 

i^of/i/andicus.  Pander 

* 

/w7i'ardi,  S.  A.  M 

* 

infe/ix,  W.  &  M 

* 

intcrracUatits,  Ang 

* 

liievis,  Portlock 

liudsiroTfiiy  \\\  &  S. 

* 
* 
* 

longidii^itatus,  Ang. 

I  on  ^"im  anus,  Ang 

mart'ouanus,  W.  &  M...          .... 

* 

minor,  W.  &  S 

* 

moniliformis,  Mill 

* 

nnis,  W.  &  M 

* 

niibilus,  Ang 

* 

ornatus.  Hall 

pulclier,  McCoy 

* 

quinQuan^^uliiTi^  Ang 

* 
* 
* 
* 

radiatus,  Ang 

^i\i)ii('ii'\   Ang 

schiiitzianus,  Ang 

speciosus,  Hall 

* 

tenne's'icensis   Hall 

iimbrosus  ^I   &  G 

* 

uruifornii'i,  S.  A   M 

* 

Petalocrinus,  Weller. 
ans^witus.  Bather 

* 
* 

expansus.  Bather. 

inferior,  Bather 

lom^iis.  Bather                      .     ... 

* 

mirabilis,  Weller, .   . 

visbyccnsis.  Bather 

♦ 

Pisocrinus,  De  Kon. 
bucculii   \I  &  G 

* 
* 
* 
* 

icimftanci   SAM 

^''iobo'\us  Ring 

* 

i^orbyi,  S.  A    M. 

* 

* 

ollu/a    Ang..           

* 

* 

pilula,  DeKon       

♦ 

pyriformi's,  Ring 

* 

Poi  ilium  Ang 

* 

* 

Platycrinus,  Miller. 

* 

dubiwi   Weller 

* 

siluricus,  Hall 

* 
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Polypeltes,  Ang. 

s^ranulatus,  Ang 

* 

* 

* 

. .  ^ 

Pycnosaccus,  Ang. 

costatus,  Ang 

noihilosus,  Ang 

ornatus,  Weller 

* 

scrobiculatiis,  His 

* 

Sagenocrinus,  Ang. 

expansus,  Phill 

* 

* 

Scyphocrinus,  Zenker. 

elei^ans,  Zenker 

Siphonocrinus,  S.  A.  M. 

armosus,  McCh 

* 
* 
* 

nobilis,  Hall 

pefitagonus,  W.  &  S 

Stelidiocrinus,  Ang. 

capitiiliitH ,  Ang 

* 
* 
* 
* 

Icrvis,  Ang 

lojigimariMS,  Ang 

ovalis,  Ang,. 

Stephanocrinus,  Con. 
angulatus.  Con 

* 

cometti,  S.  A.  M 

* 
* 
* 
* 
* 
* 

eion^atus,  S.  A.  M 

gemmiformis.  Hall 

* 

hamvielli,  S.  A.  M. 

obpyramidalis ,  S.  A.  M. 

osgoodeftsis,  S.  A.  M 

Streptocrinus,  W.  &  S. 

cfotaluriis,  Ang 

* 

* 

Taxocrinus,  Phill. 
0}'bignii,  McCoy  . . 

* 

tuberculatus.  Mill 

Thalamocrinus,  M.  &  G. 

cylindriciis,  M.  &G 

* 
* 

ovafus,  M.  &  G. 

Thenarocrinus,  Bather. 
callipyjiis,  Bather 

* 
* 

gracilis,  Bather 

Thysanocrinus,  Hall. 

b7'achiatus,  Hall 

* 

decadactyhis  Phill 

* 

egafti,  S.  A.  M 

* 

ha/li,  Lyon 

* 

icosidactyliis,  Phill 

* 

inomatiis,  Hall 

* 

* 

intcrt'udicitus,  Ang.. 

* 

* 

/(Fvis,  Ang. ...         

liliiformis,  Hall 

* 
* 

lockportensis,  Ring 

ifiilligci7i(F,  M.  »&  G 

* 

occidentalis,  Hall.         

* 

* 

ornatus,  Ang 

* 

pen  ta  ngti  /(?  /"z,y  H  a  1 1 

* 

Quinouans^ularis  Schultz 

* 
* 

sPeciosus,  Ang.                      ..... 

Zophocrinus,  S.  A.  M. 

howa?'di  SAM 

* 

* 
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DESCRIPTIONS  OF  GENERA  AND  SPECIES. 


For  most  of  the  generic  descriptions  in  this  paper,  the 
writer  is  in  large  part  indebted  to  the  publications  of  Wachs- 
muth  and  Springer  and  F.  A.  Bather.  In  no  case,  however,  has 
a  generic  description  been  copied  in  its  entirety  without  the 
introduction  of  minor  changes,  therefore  they  have  not  been 
treated  as  quotations. 

Order  I.    INADUNATA. 

Family  I.     CYATHOCRINID^. 
Genus  i     CYATHOCRINUS     Miller. 

Body,  with  the  arms 
attached,  elongate;  the 
sides  of  the  calyx  usu- 
ally convex  and  in- 
curved above,  giving  to 
it  a  subglobular  form. 

Infrabasals  five, 
equal,  pentagonal,  form- 
ing either  a  nearly  flat 
disk  or  a  shallow  cup. 
Basals  large,  all  hexag- 
onal and  angular  above 
except  the  posterior 
one,  which  is  heptag- 
onal,    being    truncated 

distally  for  the  support  of  the  anal  plate.  Radials  equal,  as 
large  or  larger  than  the  basals,  incurving  over  the  vault,  articu- 
lating facet  rarely  occupying  more  than  one-half  the  width 
of  the  plate,  often  less  than  one  third,  and  from  one  third  to 
one  half,  or  even  less,  of  its  height.  A  single  quadrangular 
anal  plate  rests  upon  the  distal  truncated  edge  of  the  posterior 
basal  and  between  the  two  posterior  radials.  None  of  the  suc- 
ceeding plates  in  the  series  are  included  in  the  calyx,  they 
being  much  smaller,  and  forming  a  part  of  the  ventral  sac. 

Ventral  disk  composed  of  five  large  oral  plates,  which  alter- 
nate with  the  radials  and  are  joined  to  their  incurved  distal 


Fig.  33. — Diagram  of  Cyathocrinus. 
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margins;  the  space  in  the  center  between  the  orals  filled  with 
smaller  plates.  The  food  grooves  and  ambulacral  canals  arched 
over  solidly  by  two  rows  of  alternate  covering  plates.  The 
ventral  sac  is  composed  of  numerous  small,  irregularly  arranged 
plates,  extending  to  about  one  half  the  height  of  the  arms. 

Arms  long,  uniserial,  bifurcating  regularly  several  times, 
gradually  tapering  toward  their  tips;  the  ventral  food  grooves 
inclosed  by  a  double  row  of  alternating  covering  plates. 

Cyathocrinus  cora     Hall,  pi.  xiv,  figs.  6-10. 

1868.     Cyathocrbius  cora.     Hall.  20th  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

p.  324,  pi.  xi,  figs.  13-14. 
1870.     Cyat/iocrmus  cora.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 

(Rev.  Ed.),  p.  366,  pi.  xi,  figs.  13-14. 
1 879.     Cyathocrinus  cora.     Wachsmuth  and  Springer,  Rev.  Paheocr., 

pt.  I,  p.  85. 
1881.     Cyathocrinus  cora.     Miller,  Jour.  Cinn,  Soc.  Nat.  Hist.,  vol.  IV, 

p.  174- 
Dorsal  cup  large,  more  or  less  subglobular  in  form;  pro- 
portional height  somewhat  variable,  the  height  and  width  being 
nearly  equal  in  some  specimens,  while  in  others  the  height  is 
considerably  greater  than  the  width.  All  the  specimens  ob- 
served are  internal  casts,  and  these  are  always  ornamented — 
though  sometimes  very  faintly — with  groups  of  parallel  ridges 
which  cross  each  suture  of  the  dorsal  cup  at  right  angles,  ex- 
cept those  between  the  infrabasal  plates;  in  these  groups  of 
ridges  those  near  the  center  of  the  suture  are  the  longest, 
those  near  the  ends  of  the  sutures  being  much  shorter  in  order 
to  accommodate  the  ridges  crossing  the  adjacent  sutures. 

Infrabasals  large,  their  distal  ends  angular,  forming  a 
widely  spreading  pentagonal  cup  with  nearly  straight  sides. 
Basals  five,  very  large,  four  of  them  hexagonal  and  one  heptag- 
onal;  about  as  high  as  wide,  sometimes  somewhat  constricted 
horizontally  across  the  middle  with  a  sort  of  rounded  protuber- 
ance or  node  below  the  constriction.  Radials  large,  more  or 
less  constricted  at  the  arm  bases;  the  distal  portions  between 
the  arms  curved  abruptly  inward  toward  the  center  of  the  ven- 
tral disk  and  forming  five  rounded  interradial  protuberances; 
the  arm  bases  are  placed  low  down  on  the  radials  in  a  sort  of 
notch  between  the  interradial  protuberances  which  stand  well 
up  above  them.  A  single  large  anal  plate  is  in  line  with  the 
radials,  and  rests  upon  the  upper  truncated  face  of  the  poste- 
rior basal. 


THE    NATUKAi.     HI^TOKV    >rk\KV.  63 

The  ventral  disk  unknown. 

Casts  of  the  proximal  portions  of  the  arms  arc  present  in 
a  few  specimens;  from  these  casts,  in  proportion  to  the  size  of 
the  calyx,  the  arms  would  seem  to  be  very  slender.  Almost 
immediately  on  leaving  the  calyx  they  divide  into  two  main 
divisions  which  reach  out  laterally  in  a  nearly  horizontal  direc- 
tion, and  about  parallel  with  the  surface  of  the  large  radial 
plates;  each  of  these  primary  horizontal  divisions  of  the  arms 
give  off,  along  the  upper  side,  several  nearly  vertical  branches, 
there  being  three  or  more  from  each  division  in  the  width  of 
the  radial  plates.  In  the  posterior  arms  the  main  divisions 
toward  the  anal  plate  have  a  more  vertical  direction. 

Remarks:  The  internal  casts  of  this  species  are  not  uncom- 
mon in  the  Chicago  fauna.  One  of  its  most  characteristic  fea- 
tures is  the  presence  of  the  groups  of  parallel  ridges  crossing 
the  sutures.  Sometimes  these  ridges  are  very  prominent,  but 
in  other  specimens  they  are  so  faint  that  they  can  be  observed 
only  w^hen  held  so  that  the  light  strikes  them  at  a  proper  angle, 
but  in  all  cases  they  are  present.  What  may  have  been  the 
function  of  these  ridges,  which  were,  of  course,  narrow  grooves 
on  the  inside  of  the  plates,  has  not  been  determined.  They 
have  much  the  appearance  of  the  ridges  on  the  internal  casts 
of  some  cystideans,  but  in  the  absence  of  the  plates  it  cannot 
be  determined  with  certainty  whether  they  were  associated 
with  pores  piercing  the  plates,  as  in  the  cystidians,  or  not,  but 
thev  seem  not  to  have  been  so  associated.  The  great  variation 
in  the  size  and  prominence  of  the  ridges,  they  sometimes  being 
almost  obsolete,  would  seem  to  indicate  that  they  were  not  of 
vital  importance  to  the  crinoid. 

The  specimens  of  this  species  from  Racine,  Wis.,  illustrated 
by  Hall,  are  much  smaller  than  most  of  those  observed  from 
Chicago.  There  seems  to  be  no  difference  between  the  Racine 
and  Chicago  specimens,  however,  save  in  size,  and  they  are 
both,  without  doubt,  members  of  the  same  species. 

From  other  species  of  the  genus,  C.  corn  is  distinguished 
by  its  large,  robust  calyx,  with  the  interradial  protuberances 
between  and  above  the  arm  bases,  and  by  its  slender  and 
curiously  branching  arms.  With  more  perfect  material,  pre- 
serving the  external  characters  and  the  arms,  it  might  be  found 
necessary  to  separate  this  species  from  the  genus  Cyathocriniis. 

A^<:^////V5— Bridgeport  and  Joliet. 
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Cyathocrinus  vanhornei     Miller,  pi.  xiv,  fig.  5. 

1881.     Cyathocrhius  vanhornei.    Miller,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol. 

IV,  p.  261,  pi.  VI,  fig.  3. 
1886.     Cyathocrinus  Van  Horni,    Wachsmuth  and  Springer,  Rev.  Pa- 
InDOcr.,  pt.  Ill,  p.  266. 

Dorsal  cup,  in  the  casts,  about  as  high  as  wide,  greatly 
constricted  at  about  the  median  line  and  curved  inward  along 
the  distal  margin  except  on  the  posterior  side,  which  is  pro- 
tuberant. 

Infrabasals  five,  rather  large,  forming  a  saucer  or  shallow 
cup-shaped  cup.  Basals  large,  a  little  higher  than  wide;  four 
of  them  hexagonal,  and  one,  the  posterior,  heptagonal;  the 
proximal  half  of  the  plates  is  nearly  vertical  or  slightly  spread- 
ing, the  distal  portion  is  bent  abruptly  outward,  forming  a 
marked  constriction  of  the  calyx  at  about  the  middle  of  the 
basals.  Radials  large,  the  distal  portion  of  them  curving  in- 
ward toward  the  center  of  the  ventral  disk;  the  arm  bases 
placed  rather  low  down  on  the  plates.  Anal  plate  in  line  with 
the  radials,  but  smaller  than  those  plates,  followed  by  two 
plates  which,  in  some  specimens,  seem  to  be  partially  included 
in  the  calyx  at  their  proximal  ends;  the  anal  side  protuberant 
between  and  above  the  radials. 

Ventral  disk,  arms  and  column  unknown. 

Remarks :  This  species  can  be  easily  recognized  by  its  pecul- 
iar, constricted  calyx.  All  of  the  specimens  examined  have 
been  internal  casts,  but  Miller's  type  specimen  preserved  the 
plates,  which  are  described  by  him  as  being  entirely  smooth. 
The  specimen  here  illustrated  is  somewhat  abnormal  on  the 
posterior  side,  not  shown  in  the  figure.  The  posterior  basal  is 
much  reduced  in  size  and  is  crowded  upward,  so  that  it  is  not 
in  contact  with  the  underbasals;  it  is  quadrangular  in  form  and 
is  placed  obliquely  between  the  two  posterior  lateral  basals 
below  and  the  right  posterior  radial  and  the  anal  above,  hav- 
ing exactly  the  position  of  a  radianal,  and  the  anal  plate  rests 
upon  both  this  misplaced  plate  and  the  basal  to  the  left  of  it. 
This  abnormal  development  of  the  basals  gives. to  the  speci- 
men a  slightly  more  constricted  appearance  than  most  of  the 
others;  but  not  much,  because  the  four  basals  which  preserve 
their  normal  position  are  somewhat  increased  in  width. 

This  species  may  be  always  distinguished  from  C.  cora  by 
its  constricted  calyx,  its  smaller  size,  and  by  the  absence  of 
the  groups  of  parallel  ridges  crossing  the  sutures. 

Locality — Bridgeport. 
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Cyathocrinus  turbinatus,  n.  sp.,  pi.  xiv,  fig.  13. 

Dorsal  cup,  in  the  casts,  turbinate,  about  as  high  as  wide, 
rounded  below,  strongly  and  abruptly  constricted  just  below 
the  arm  bases,  and  slightly  constricted  at  the  middle  of  the 
radials. 

Infrabasals  small.  Basals  large,  higher  than  wide,  four  of 
them  hexagonal,  and  one,  the  posterior  one,  heptagonal;  the 
plates  slightly  constricted  horizontally  at  about  the  median 
line,  ornamented  with  radiating  ridges  which  pass  from  a  node 
in  the  center,  across  the  sutures,  toward  the  centers  of  the  ad- 
joining plates;  there  are  four  stronger  ridges  which  pass  from 
the  basals  to  the  infrabasals  and  radials,  with  fainter  ones  be- 
tween. Radials  large,  abruptly  constricted  horizontally  just 
below  the  arm  bases;  the  arm  bases  prominent  and  generally 
represented  in  the  casts  by  two  horizontally  flattened  projec- 
tions situated  one  above  the  other.  The  spaces  between  the 
arm  bases  flattened  or  concave.  Anal  plate  of  medium  size, 
protuberant,  placed  in  line  with  the  radials  and  supported  by 
the  truncated  posterior  basal. 

Remarks:  This  species  is  known  only  from  the  internal 
casts,  but  can  be  easily  distinguished  from  the  associated  spe- 
cies of  the  genus  by  the  peculiar  contraction  of  the  calyx  be- 
low the  arm  bases.  It  is,  of  course,  impossible  to  compare  the 
species  with  others  in  which  the  plates  are  preserved. 

Locality — Chicago. 

Genus  2     B0TRY0CRINU5     Angelin. 

Dorsal  cup,  cup-shaped,  or 
broadly  obconical  with  a  trun- 
cated base,  the  plates  of  me- 
dium thickness;  the  symmetry 
destroyed  by  the  introduction 
of  both  an  anal  and  a  radianal 
plate. 

Infrabasals  five,  slightly 
protuberant.  Basals  five,  three 
of  them  equal,  the  other  two 
of  somewhat  different  form  be-  ^  i<-  34.    Diagram  of  Hotryo- 

cause  or  the  mtroduction  or  the 

anal  and  radianal  plates  in  the  calyx..  Radials  large,  articulat- 
ing facets  for  the  arms,  concave,  occupying  from  one  half  to 
three  fourths  of  the  width  of  the  plates.     Radianal  plate  quad- 
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rangular,  smaller  than  any  of  the  other  plates  of  the  calyx, 
lying  between  the  posterior  and  right  postero-lateral  basals, 
the  right  posterior  radial  and  the  anal  plates.  Anal  plate  of 
similar  form  and  nearly  as  large  as  the  radials,  and  lying  in 
line  with  them. 

The  ventral  disk  unknown.  The  ventral  sac  one  half  to 
two  thirds  as  long  as  the  arms,  curved  upon  itself  toward  the 
summit,  composed  of  regular  hexagonal  plates. 

Arms    uniserial,    with    two — rarely   three   or    four — main 
branches,  bearing  armlets  or  pinnules. 
Botryocrinus  polyxo    Hall,  pi.  xiv.,  fig.  12. 

1863.     Cyathocrinus  Polyxo.    Hall,  Trans.  Albany  Inst.,  vol.  IV,  p.  199. 
1879.     Cyathocrinus  Polyxo.     Hall,  28th  Rep.  N.  Y.  State  Mus.  Nat. 

Hist.,  p.  135,  pi.  XV,  figs.  10-17. 
1879.  (?)  Cyathocrinus  polyxo.     Wachsmuth   and  Springer,  Rev.  Pa- 

laeocr.,  pt.  I,  p.  87. 
1882.     Cyathocrinus  Polyxo.     Hall,  nth  Rep.  Geol.  Nat.  Hist.,  Ind.,  p. 

264,  pi.  xiv,  figs.  10-17. 
1886.     Homocrinus polyxo.    Wachsmuth  and  Springer,  Rev.  Pala:ocr., 

pt.  Ill,  p.  220. 
1893.     Botryocrinus  polyxo.     Bather,  Crin.  Gotland,  pt.  I,  p.  105. 

Dorsal  cup  turbinate,  truncated  below;  surface  of  the 
plates  smooth.  The  plates  generally  slightly  prominent  in  the 
center,  with  low  angular  ridges,  sometimes  almost  obsolete, 
extending  to  the  sutures,  with  the  intermediate  spaces  flattened 
or  depressed. 

Infrabasals  of  medium  size,  pentagonal,  wider  than  high, 
the  proximal  margins  extending  slightly  beyond  the  column. 
Basals  large,  wider  than  high,  three  of  them  hexagonal,  the 
two  posterior  ones  heptagonal  because  of  the  presence  of  the 
radianal  and  anal  plates  in  the  calyx.  Radials  large,  wider 
than  high,  the  articulating  facets  for  the  arms  comparatively 
small  and  indenting  the  plates  to  about  one-fourth  of  their 
depth.  Radianal  plate  quadrangular,  with  nearly  equal  sides, 
placed  obliquely  between  the  two  posterior  basals  below  and 
the  right  posterior  radial  and  the  anal  plate  above.  Anal  plate 
large,  resting  upon  truncated  distal  side  of  the  posterior  basal 
and  the  radianal,  and  placed  between  the  two  posterior  radials. 

Ventral  disk  and  arms  unknown. 

Remarks:  The  Chicago  specimens  of  this  species  are  in- 
distinguishable from  typical  indviduals  from  Waldron,  Ind., 
The  species  is  one  of  the  less  common  ones  in  the  Chicago 
fauna,   but   differs    from   most  of   its   associates  in   generally 
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eing  preserved  with  the  plates  partly  or  wholly  complete, 
the  internal  casts  being  less  abundant  than  the  more  perfectly 
preserved  specimens. 

Locality — Bridgeport. 

Genus  3     AMPHERISTOCRINUS     Hall. 

Dorsal  cup,  cup  or  urn  shaped. 
The  symmetry  destroyed  by  the  in- 
troduction of  both  an  anal  and  a  ra- 
dianal  plate  in  the  calyx. 

Infrabasals  three,  two  of   them 

equal,  with  truncated  distal  sides,  the 

right  postero-lateral  one  one  half  as 

large  as  the  other  two,  angular  above. 

Basals    five,    large,    the    two  resting 

upon    the    two    larger    underbasals,        ,     ^}^'.  35--: Diagram 

,       ,  ,  .  ,  ,        Anipheristocrinus. 

pentagonal;  the  two  alternating  with 

these,  hexagonal;  and  the  posterior  one,  which  is  truncated 
distally  for  the  support  of  the  anal  plate,  heptagonal.  Radials 
smaller  than  the  basals,  pentagonal;  the  articulating  facets  for 
the  arms  small,  semicircular.  Radianal  plate  large,  pentagonal. 
The  anal  plate  in  line  with  the  radials,  resting  upon  the  trun- 
cated distal  face  of  the  posterior  basal,  and  between  the  radi- 
anal and  right  posterior  radial  on  one  side,  and  the  left  pos- 
terior radial  on  the  other. 

The  vault  and  arms  unknown. 
Ampheristocrinus  dubius,  n.  sp.,  pi.  xiv,  fig.  11. 

Only  known  from  an  internal  cast.  Dorsal  cup  higher 
than  wide,  with  convex  sides;  pointed  below  and  contracted 
above,  the  greatest  diameter  at  the  proximal  angles  of  the 
radials. 

Infrabasals  three,  two  large  pentagonal  ones  of  equal  size 
with  arcuate  distal  sides,  and  one  small,  quadrangular  one 
half  as  large  as  the  others;  the  small  plate  situated  below 
the  right  posterior  radial.  Basals  large,  higher  than  wide,  two 
of  them  pentagonal,  two  hexagonal,  and  one  heptagonal.  Ra- 
dials smaller  than  the  basals,  widest  along  the  proximal  sides; 
four  of  them  about  as  high  as  wide,  angular  below  and  resting 
upon  the  basals;  the  right  posterior  one  much  shorter  and 
smaller  than  the  others,  straight  along  the  proximal  side  and 
resting  upon  the  large  radianal  plate,  and  not  in  contact  with 
the  basals.     Radianal  plate  very  large,   pentagonal,   angular. 
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below,  placed  directly  underneath  the  right  posterior  radial, 
and  resting  upon  the  distal  sloping  sides  of  the  posterior  and 
right  postero-lateral  basals,  in  contact  laterally  with  the  right 
antero-lateral  radial  on  one  side  and  with  the  anal  plate  on  the 
other.  Anal  platea  little  smaller  than  the  radianal,  higher  than 
wide,  in  line  with  the  radials  and  resting  upon  the  truncated 
distal  side  of  the  posterior  basal. 

Ventral  disk,  arms  and  column  unknown. 

Remarks:  This  species  is  peculiar  in  having  but  three  un- 
derbasals,  a  characteristic  of  but  few  Inadunate  crinoids,  and  it 
is  placed  in  Hall's  gQnus  Ampheristocrinus  chiefly  on  account  of 
this  character.  In  A.typus,^  from  Waldron,  Ind.,  the  only  other 
species  of  the  genus,  the  radianal  plate  is  not  so  large  as  in  this 
one,  and  it  is  not  placed  directly  below  the  radial  plate,  but 
lies  between  the  right  posterior  radial  and  the  anal  plate. 

Locality — Romeo. 

Family  II.     HETEROC  R  I  NIDiE. 
Genus  4     flYELODACTYLUS     Hall. 

In  habit  of  growth  this  genus  differs  from  all  other  cri- 
noids, so  far  as  known.  The  calyx,  with  the  arms  attached,  is 
very  small  and  elongate,  with  the  stem  coiled  about  it  in  a 
plane.  At  or  before  the  completion  of  the  first  coil  the  stem 
recurves  upon  itself,  and  the  remaining  portion  is  coiled  in  the 
opposite  direction,  entirely  surrounding  the  crown. 

The  base  is  monocyclic.  Basals  five,  irregular  in  size  and 
position.  Radials  five,  all  (?)  except  the  left  posterior  one  di- 
vided horizontally.  The  anal  plate  rests  upon  the  upper  slop- 
ing side  of  the  right  posterior  interradial,  and  partly  abuts 
against  the  left  posterior  radial  and  the  right  posterior  super- 
radial. 

Ventral  tube  long  and  narrow. 

Stem,  in  the  proximal  region,  evolute,  more  or  less  circu- 
lar in  section;  in  the  distal  region  involute,  compressed  or  sub- 
crescentic  in  section,  with  two  rows  of  cirri  varying  in  arrange- 
ment. 

Remarks:  The  genus  Myelodactyliis  was  first  described  by 
Hallf  in  1852,  and  has  been  frequently  recognized  since  that 
time  both  in  America  and  in  Europe;  but  not  until  1893,  was 
the  true  relationship  of  the  genus  first  pointed  out  by  BatherJ. 

♦Eleventh  Ann.  Rep.  Geo).  Nat.  Hist.,  Ind.,  p.  278  (1882). 

tPal.  N.  Y.,  Vol.  II,  p.  191. 

$The  Crin.  of  Gotland,  Ft.  I,  Crin.  Inad.,  p.  36. 
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The  adoption  by  the  latter  author,  however,  of  Salter's  name 
Herpetocrinus,  published  in  1873,  instead  of  Hall's,  seems  to  be 
unfounded.  Although  Hall  believed  that  the  specimens  he 
described  were  crinoid  arms  instead  of  the  stems,  as  later  in- 
vestigation has  proved,  his  illustrations  and  descriptions  were 
such  that  his  fossil  could  not  be  mistaken,  and  therefore  his 
name,  having  priority,  should  stand.  Furthermore,  the  bodies 
of  these  crinoids  are  so  uncommon  that  the  characters  of  the 
stems,  just  those  characters  illustrated  by  Hall,  have  to  be 
used  for  specific  determination. 
Myelodactylu5  bridgeportensis     Miller,  pi.  xv,  figs.  1-2. 

1880.    Myelodactylus  bridgeportensis.     Miller,  Jour.   Cinn.    Soc.  Nat. 
Hist.,  vol.  Ill,  p.  141,  pi.  iv,  figs.  i-io. 

The  body  of  this  species  is  preserved  in  one  of  the  type 
specimens,  but  it  is  so  incrusted  with  fine  crystalline  particles 
that  the  details  of  its  structure  cannot  be  made  out.  All  of 
the  specimens  are,  to  a  great  extent,  casts,  so  that  in  no  case 
can  the  characters  be  determined  with  entire  satisfaction. 

The  stem  is  slender  and  closely  coiled;  the  proximal  por- 
tion for  about  one  complete  coil  is  evolute,  it  then  turns 
abruptly  upon  itself  and  the  remaining  coils  are  involute.  The 
stem  increases  in  size  distally,  and  the  cross-section  becomes 
more  and  more  semilunar;  the  most  rapid  increase  in  size  is 
just  after  the  stem  recurves  on  itself  and  becomes  involute.  In 
the  specimen  best  preserved  to  show  the  inner  coils  of  the 
stem  there  are  fully  two  complete  involute  coils  before  the 
stem  ossicles  begin  to  bear  cirri;  in  the  outer  coils  each  ossi- 
cle apparently  bears  a  pair  of  slender,  tapering  cirri,  one  on 
either  side,  which  reach  almost  or  entirely  to  the  center  of  the 
coil. 

Remarks:  Although  the  specimens  of  this  species  in  the 
dolomitic  Niagaran  limestone  of  northern  Illinois  are  so  poorly 
preserved  that  all  their  characters  cannot  be  made  out  with 
entire  satisfaction,  there  is  little  or  no  doubt  of  their  constitu- 
ting a  good  species.  The  most  characteristic  feature  of  the 
species  is  its  slender  and  remarkably  closely  coiled  stem. 
The  cirri  also  are  given  off  very  symmetrically,  and  they  differ 
from  most  of  the  Swedish  specimens  illustrated  by  Bather  in 
being  gently  tapering,  with  straight  sides,  not  being  constituted 
of  minute  bead-like  joints. 

Locality — Bridgeport. 
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Fig.  36. — Diagram  of  Thy sanoci  inns. 


Order  II.     CAMERATA. 

Family  III.     THYSANOCRINIDiE. 

Genus  5     THYSANOCRINUS     Hall. 

Calyx  subglobose, 
urn  or  bell  shaped,  the 
rays  marked  by  more  or 
less  conspicuous  ridges; 
the  surface  of  the  plates 
smooth,  or  variously  or- 
namented. Infrabasals 
five,  small,  barely  ex- 
tending beyond  the  col- 
umn, or  entirely  hidden 
by  it.  Basals  five,  four 
of  them  equal  and  an- 
gular above;  the  fifth 
truncated  and  support- 
ing a  large  anal  plate. 
Radials  considerably  larger  than  the  costals,  their  proximal 
sides  distinctly  angular,  the  lateral  faces  comparatively  short. 
Costals  two.  Distichals  two  or  three  in  each  series.  In  some 
cases  palmars  are  also  present,  the  axillary  distichal  giving  rise 
on  the  interradial  side  to  an  armlet  for  the  most  part  included 
in  the  calyx  and  on  the  other  side  to  the  main  arm.  Four  of 
the  first  interbrachials  large,  angular  below,  resting  upon  the 
sloping  upper  corners  of  the  two  radials  and  against  the  costals; 
two  plates  in  the  second  row,  often  followed  by  smaller  ones 
above  which  connect  with  the  plates  of  the  disk.  The  anal 
side  considerably  wider,  the  first  plate  large,  hexagonal,  resting 
upon  the  truncated  posterior  basal,  three  plates  in  the  second 
row  and  smaller  ones  above.  In  some  species  an  uninterrupted 
row  of  anal  plates' extends  to  the  anal  opening.  Interdis- 
tichals  generally  represented  and  rather  large.  Column  round 
or  obtusely  pentangular. 

Thysanocrinus  pentangularis    Hall,  pi.  i,  figs.  8-1 1. 

Glyptasier  pentangularis.     Hall,  20th  Rep.N.  Y.  State  Cab.  Nat. 

Hist.,  p.  326,  pi.  X,  fig.  4. 
Melocrinus  verneuili.      Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  p.  327,  pi.  X,  fig.  5.     (Not  Actinocrinus  vcrnenili,  Troost, 

1849.) 
Glyptasier  pe?itangiilaris.    Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  Rev.  Ed.,  p.  369,  pi.  X,  fig.  4. 


1867. 
1867. 

1870. 
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1870.    Melocrinus  vcrncuili.     Hall,  20th   Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  Rev.  Ed.,  p.  372,  pi.  x,  fig.  5. 
1 88 1.     Glyptaster  pentattj^u/aris.      Wachsmuth    and    Springer,    Rev. 

Paheocr.,  pt.  H,  p.  196. 

Dorsal  cup  pentangular,  obpyramidal,  truncate  below.  The 
brachial  series  stand  out  as  prominent  rounded  ridgjes,  the 
interbrachial  and  interdistichal  areas  depressed.  Surface  of 
the  plates  smooth. 

Infrabasals  small,  only  their  distal  points  visible  beyond 
the  column.  Basals  large,  their  lower  margins  thickened  and 
expanded  into  nodes  which  stand  out  on  a  level  with  the  top 
stem  joint,  forming  a  marked  pentalobate  rim  around  it.  The 
node  on  each  plate  gives  rise  distally  to  two  conspicuous 
rounded  ridges,  which  extend  upward  to  the  conspicuous  cen- 
tral nodes  of  the  two  adjacent  radials.  Radials  about  equal  to 
the  basals  in  size,  as  wide  or  wider  than  high,  marked  by  two 
prominent  rounded  ridges  below,  which  extend  from  the  cen- 
ters of  the  two  adjacent  basals  to  the  centers  of  the  radials, 
where  they  unite  and  continue  upward  along  the  costals  to  the 
first  axillary  plates,  where  they  divide,  one  branch  following 
each  division  of  the  rays.  First  costals  hexagonal  or  quad- 
rangular, dependent  upon  the  size  of  the  first  interbrachials, 
wider  than  high,  smaller  than  the  radials.  Second  costal  pen- 
tagonal, about  as  large  as  the  first.  'Distichals  two  or  three  in 
each  series,  the  axillary  plate  giving  rise  on  the  interradial  side 
to  an  armlet  included  for  the  most  part  in  the  calyx,  and  on  the 
inner  side  to  the  main  division  of  the  arm.  First  interbrach- 
ials as  large  as  the  first  costals  and  sometimes  reaching  to  the 
tops  of  those  plates,  followed  by  two  smaller  plates  in  the  sec- 
ond row,  one  large  or  two  smaller  plates  in  the  third  row,  and 
smaller  plates  in  the  succeeding  rows.  Interdistichals  gener- 
ally three  in  number,  the  first  one  being  the  larger.  Anal  in- 
terradius  wider  than  the  others;  divided  longitudinally  by  a 
row  of  plates  not  elevated  above  those  on  either  side,  in  which 
all  are  hexagonal  except  the  first,  which  is  sometimes  octag- 
onal; the  plates  on  each  side  of  the  median  row  are  smaller 
and  fewer  in  number  than  in  the  regular  interbrachial  areas. 

Ventral  disk  flat,  composed  of  a  large  number  of  small, 
irregular,  polygonal  plates;  the  plates  covering  the  ambulacra 
not  differing  from  the  interambulacral  plates  and  not  elevated 
above  them.  Anal  opening  large,  situated  about  half  way  be- 
tween the  center  of  the  disk  and  the  posterior  margin,  open- 
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ing  directly  through  the  vault,  with  no  protuberance  or  pro- 
boscis. 

Arms  unknown. 

Remarks:  The  internal  casts  of  this  species  are  common 
in  the  Bridgeport  collections,  but  specimens  with  the  plates 
preserved,  or  good  natural  moulds,  are  rare.  There  can  be  no 
doubt  that  the  internal  cast  from  Racine,  Wis,,  described  by 
Hall  as  Glyptaster  pentaiigularis,  is  identical  with  these  Bridge- 
port specimens,  and  the  specimen  described  by  him  from  the 
same  locality  as  Melocrinus  verneuili  is  apparently  but  a  smaller 
specimen  of  the  same  species,  with  a  slightly  narrower  base,  in 
which  the  infrabasal  plates  are  probably  not  recognizable,  as  is 
often  the  case  in  these  internal  casts.  The  Bridgeport  speci- 
mens have  sometimes  been  identified  as  T.  inor?iatus,  but  they 
are  entirely  distinct  from  that  species,  both  as  described  by 
Hall  from  Waldron,  Ind.,  and  by  Wachsmuth  and  Springer 
from  St.  Paul,  Ind.  From  the  Waldron  specimens  those  from 
Bridgeport  differ  in  the  absence  of  the  somewhat  coarsely  radi- 
ating ridges  upon  the  plates  of  the  dorsal  cup.  From  the  St. 
Paul  specimens,  which  possibly  belong  to  a  species  distinct 
from  the  Waldron  T.  inor?iatus,  the  Bridgeport  specimens  are 
distinguished  by  their  flatter  and  more  depressed  interbrachial 
areas,  by  their  more  conspicuous  brachial  ridges,  and  by  the 
perfectly  flat  ventral  disk  upon  which  the  ambulacral  plates  are 
not  elevated  in  prominent  ridges. 

In  the  internal  casts  the  line  of  the  radial  and  brachial 
plates  is  marked  by  a  well-defined  angle,  but  not  by  the  ele- 
vated rounded  ridges  of  the  exterior,  so  that  in  these  speci- 
mens the  interbrachial  areas  are  nearly  flat,  the  spaces  between 
the  middle  of  each  two  adjacent  rays  being  nearly  in  a  plane, 
except  near  the  arm  bases,  where  the  spaces  are  depressed  be- 
tween the  arms.  In  these  specimens,  when  well  preserved, 
the  sutures  between  the  infrabasal  plates  are  marked  by  ele- 
vated ridges,  so  that  the  base  of  the  cup  has  the  appearance  of 
being  ornamented  by  a  raised,  five-pointed  star. 

The  specimens  of  T.  pentangularis  exhibit  considerable 
variation  in  the  amount  of  divergence  of  the  sides  of  the  dor- 
sal cup  upward  from  the  base,  and  one  specimen  shows  an 
abnormal  variation  of  the  posterior  interbrachial  area,  the  two 
posterior  radials  being  in  lateral  contact,  with  the  first  anal 
plate  resting  upon  their  two  upper  lateral  sloping  sides  and  not 
upon  the  truncated  distal  side  of  the  posterior  basal. 
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Localities— Bridgeport  and  Hawthorn. 

Thysanocrinus  occidentalis     Hall,  pi.  i,  figs.  6,  7. 

1863.     Glyptaster  occidentalis.     Hall,  Trans.  Albany  Inst,,  vol.  4,  p.  204. 
1867.     Glyptaster  occidentalis.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  p.  326,  pi.  X,  fig.  3. 
1870.     Glyptaster  occidentalis.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  Rev.  Ed.,  p.  369,  pi.  x,  fig.  3. 
1879.     Glyptaster  occidentalis.     Hall,  28th  Rep.  N.  Y.  State  Mus.  Nat. 

Hist.,  p.  133,  pi.  xiii,figs.  7-1 1. 

1 88 1.  Glyptaster  occidentalis.    Wachsmuth   and   Springer,  Rev.  Pa- 

keocr.,  pt.  II,  p.  196. 

1882.  Glyptaster  occidentalis.     Hall,  nth  Rep.  Geol.  and  Nat.  Hist. 

Surv.,  Ind.,  p.  262,  pi.  xii,  figs.  7-1 1. 
1897.     Thysanocrinus  occidentalis.    Wachsmuth  and  Springer,  N.  A. 
Crin.  Cam.,  vol.  I,  p.  194,  pi.  xviii,  figs.  5a,  b,  c. 

Dorsal  cup  pentangular,  obpyramidal,  rounded  below;  the 
brachial  series  standing  out  as  prominent  rounded  ridges;  the 
interbrachial  and  interdistichal  areas  depressed.  Surface  of 
plates  ornamented  by  delicate  ridges  radiating  from  their 
centers. 

Infrabasals  small,  only  their  distal  points  visible  beyond 
the  column  Basals  large,  their  lower  margins  thickened  and 
expanded  into  nodes.  The  node  on  each  plate  gives  rise  dis- 
tally  to  two  conspicuous  rounded  ridges,  which  extend  upward 
to  the  central  nodes  of  the  two  adjacent  radials.  Radials  about 
equal  in  size  to  the  basals,  as  wide  or  wider  than  high,  marked 
by  two  prominent  rounded  ridges  below,  which  extend  from 
the  centers  of  the  two  adjacent  basals  to  the  centers  of  the  ra- 
dials, where  they  unite  and  continue  upward  along  the  costals 
to  the  first  axillary  plates,  where  they  divide,  one  branch  fol- 
lowing each  division  of  the  rays.  First  costals  hexagonal,  as 
wide  or  wider  than  high,  smaller  than  the  radials.  Second 
costals  pentagonal,  about  as  large  as  the  first.  Distichals  two 
or  three  in  each  series.  First  interbrachials  as  large  as  the 
first  costals,  followed  by  two  smaller  plates  in  the  second  row, 
and  still  smaller  ones  above.  Interdistichals  about  three  in 
number,  the  first  plate  being  the  larger.  Anal  interradius 
wider  than  the  others,  divided  longitudinally  by  an  elevated 
row  of  hexagonal  plates.  The  plates  on  either  side  of  the 
median  ridge  are  smaller  and  fewer  in  number  than  in  the  reg- 
ular interbrachial  areas. 

Ventral  disk  unknown.  Arms  unknown,  apparently  two 
from  each  ray. 

Remarks:  The  internal  casts  of  this  species  may  be  distin- 
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guished  from  those  of  T.  pentangularis  by  their  more  rotund 
and  less  angular  form,  and  also  by  the  elevated  row  of  anal 
plates  in  the  posterior  interradius.  In  general  form,  propor- 
tions, and  ornamentation,  the  Bridgeport  specimens  are  not 
materially  different  from  the  typical  T.  occidefitalis  from  Wald- 
ron,  but  they  do  differ  from  the  descriptions  of  that  species  in 
the  possession  of  an  elevated  row  of  anal  plates  in  the  pos- 
terior interradius,  a  character  which  is  said  by  Wachsmuth  and 
Springer  to  be  absent  from  this  species. 
Localities— BridgQ^ori  and  Hawthorn. 

Thysanocrinus  egani     Miller,  pi.  i,  fig.  5. 

1881.     G/y piaster  egani.     Miller,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol.  IV,  p. 

261,  pi.  vi,  figs.  4-4b. 
1885.     Glyptaster  Egani.     Wachsmuth   and  Springer,  Rev,  Palseocr., 
pt.  Ill,  p.  lOI. 

Dorsal  cup  small,  pentangular  obpyramidal,  truncate  below. 
Plates  protuberant. 

Infrabasals  minute,  almost  covered  by  the  column.  Basals 
large,  protuberant,  flattened  in  the  center,  beveled  at  the  mar- 
gins to  the  sutures,  which  are  situated  in  deep  depressions. 
Radials  the  largest  plates  in  the  dorsal  cup,  protuberant,  bev- 
eled to  the  sutures  except  at  the  distal  end,  which  is  the  most 
elevated  part  of  the  plate,  and  forms  the  beginning  of  a  flat- 
tened angular  ridge  which  follows  the  brachial  series.  First 
costals  quadrangular  or  pentagonal,  wider  than  high,  elevated 
along  the  longitudinal  median  line,  beveled  laterally  to  the 
sutures;  second  costals  pentagonal  or  hexagonal,  higher  than 
wide,  elevated  in  the  center,  beveled  laterally  to  the  sutures. 
Two  or  three  distichals  preserved  in  the  type  specimen,  elevated 
along  the  longitudinal  median  line,  beveled  at  the  sides.  First 
interbrachials  elevated,  nearly  as  large  as  the  radials,  reaching 
up  to  or  a  little  above  the  proximal  ends  of  the  second  costals, 
flat  in  the  center,  beveled  all  around  the  margin  to  the  bound- 
ing suture,  followed  by  two  much  smaller  protuberant  plates 
in  the  second  row,  and  two  still  smaller  ones  in  the  third.  In 
the  posterior  interradius  is  a  protuberant  anal  plate  somewhat 
larger  than  the  regular  first  interbrachials,  apparently  followed 
by  three  smaller  protuberant  plates  in  the  second  row.  A 
single  small  interdistichal  is  present,  which  is  elevated  and  has 
the  beveled  margins  of  the  other  plates,  but  the  center  of  the 
plate  is  not  so  high  as  the  adjacent  distichals. 

Ventral  disk  and  arms  unknown. 
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Remarks:  This  species  is  represented  by  several  specimens 
from  Bridgeport  in  the  Academy  of  Science  collection.  They 
differ  from  the  associated  species  of  the  genus  in  their  much 
smaller  size,  and  in  their  peculiar  protuberant  plates,  which 
are  beveled  on  the  margins  in  such  a  way  that  all  the  sutures 
except  the  transverse  sutures  of  the  rays  are  situated  in  rather 
deep  angular  depressions.  The  species  also  differs  from  its 
associates  in  the  almost  entire  absence  of  the  conspicuous  angu^ 
lar  ridges  which  mark  the  basals  and  radials  in  T..occidentalis 
and  T.  pentangularis.  It  is  possible  that  this  species  is  but  the 
young  of  one  of  the  other  species,  but  a  much  larger  series  of 
specimens  than  are  available  would  be  necessary  to  establish 
this  fact.  This  species  is  not  recognized  by  Wachsmuth  and 
Springer  in  their  recent  monograph,  but  is  considered  a  young 
form. 

Locality — Bridgeport. 

Genus  6     CYPHOCRINUS     S.  A.  M. 

Calyx  depressed,  wheel-shaped, 
the  sides  of  the  dorsal  cup  expand- 
ing rapidly  to  the  second  costals, 
beyond  which  they  bend  outward 
and  downward  in  the  radial  areas 
so  that  the  arms  are  pendant.  Infra- 
basals  five,  small.  Basals  five,  four 
of  them  equal  and  angular  at  the 
distal  end,  the  posterior  one  trun- 
cated by  the  anal  plate.  Radials 
comparatively  small,  the  two  poste- 
rior ones  hexagonal,  the  other  three  heptagonal.  Costals  two, 
the  first  one  very  short;  the  axillary  costal  followed  by  dis- 
tichals.  Arms  stout,  pendent,  sending  off  lateral  armlets.  First 
interbrachials  of  the  regular  sides  very  large,  reaching  up 
beyond  the  costals,  succeeded  by  several  rows  of  small  plates. 
Anal  plate  resting  upon  the  truncated  distal  end  of  the  poste- 
rior basal,  and  rising  above  the  radials,  supporting  two  or  three 
much  smaller  plates  and  others  above.  Ventral  disk  depressed, 
the  anal  opening  eccentric  and  situated  at  the  top  of  a  large 
protuberance. 

Remarks:  The  genera  Cyphocrinus  and  Hyptiocrinus  were 
described  by  S.  A.  Miller,  and  by  Wachsmuth  and  Springer 
respectively,  almost  contemporaneously,   from    material    col- 


FiG.    37  —  Diagram    of 
Cyphocrinus. 
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lected  at  the  same  locality,  and  representing  the  same  species. 
Wachsmuth  and  Springer's  description  was  published  in  the 
September  (1892)  number  of  the  American.  Geologist.  The 
"Advance  Sheets  from  the  Eighteenth  Report  of  the  Geolog- 
ical Survey  of  Indiana,"  in  which  Miller's  description  is  pub- 
lished, also  bears  the  date  September,  1892,  and  Miller*  has 
given  evidence  that  numerous  copies  of  the  paper  were  mailed 
from  Indianapolis  on  September  I,  although  it  is  very  possible 
that  Wachsmuth  and  Springer  did  not  secure  a  copy  until  Oc- 
tober 26,  the  time  they  give  in  their  monograph  as  the  date  of 
publication  of  Miller's  paper.  I  have  not  been  able  to  learn 
from  the  publishers  of  the  American  Geologist  the  exact  date 
of  distribution  of  the  September  number  of  that  journal  in  1892, 
but  Miller*  states  that  he  received  that  number  on  September 
II,  thus  making  its  (jate  of  mailing  at  Minneapolis  September 
9;  in  any  event  the  date  of  distribution  was  not  earlier  than 
September  i,  and  it  may  have  been  some  days  later. 

Because  of  the  almost  exact  coincidence  in  the  dates  of 
publication  of  the  two  names,  it  is  difficult  to  decide,  on  the 
grounds  of  priority,  which  one  should  stand,  but  under  the  cir- 
cumstances, when  we  consider  that  Wachsmuth  and  Springer's 
description  was  unaccompanied  by  illustrations,  while  Miller's 
was  accompanied  by  fairly  well  executed  illustrations,  and  was 
published  at  least  as  early  as  the  other,  it  seems  best  to  adopt 
the  name  Cyphocri?ms.  Furthermore,  that  Miller  had  the  better 
material  from  which  to  describe  the  new  genus  is  shown  by  the 
fact  that  in  their  monograph  Wachsmuth  and  Springer  copy 
one  of  Miller's  figures  to  show  the  characters  of  the  dorsal  cup, 
which  they  would  not  have  done  had  they  possessed  the  proper 
material  for  illustration  in  their  own  collection. 

Cyphocrinus  chicagoensis,  n.  sp.,  pi.  i,  figs.  1-4. 

Calyx  wheel-shaped,  from  one  to  one  and  one-half  times 
as  wide  as  high;  deeply  depressed  between  the  arms;  dorsal 
cup  and  ventral  disk  about  equal  in  height;  the  plates  of  the 
dorsal  cup  smooth,  those  of  the  vault  nodose  or  convex. 

Dorsal  cup  broadly  obconical  to  the  top  of  the  costals, 
then  bending  outward  and  downward  in  the  brachial  portions. 
Basals,  radials,  and  costals  ornamented  with  a  longitudinal 
ridge  following  the  median  line  of  the  plates. 

Infrabasals  small,  the  sutures  between  them  in  the  internal 

♦Second  Appendix  to  North  American  Geology  and  Palaeontology,  October,  1897,  p.  719. 
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casts  marked  by  five  rounded  ridges  radiating  from  the  center 
of  the  base  like  the  rays  of  a  star.  Basals  rather  large,  bend- 
ing abruptly  upward,  four  of  them  about  as  wide  as  high,  the 
posterior  one  higher  than  wide,  truncated  distally.  Radials 
larger  than  the  basals,  the  two  posterior  ones  hexagonal,  the 
other  three  heptagonal,  much  wider  than  high,  their  proximal 
ends  distinctly  angular,  in  contact  laterally  except  in  the  pos- 
terior interbrachial  area.  First  costal  rectangular,  shorter  and 
narrower  than  the  radials,  twice  as  wide  as  high.  Second  cos- 
tals  a  little  higher  and  wider  than  the  first,  pentagonal,  the 
upper  sloping  sides  meeting  at  a  right  angle  or  at  more  than  a 
right  angle.  Form  and  proportion  of  distichals  not  distinguish- 
able. First  interbrachials  the  largest  plates  in  the  calyx,  ex- 
tending.beyond  the  costals  between  the  distichals,  the  succeed- 
ing plates  not  distinguishable.  Anal  plate  nearly  as  large  as 
the  interbrachials,  resting  between  the  radials  and  costals  of 
the  posterior  rays  upon  the  truncated  distal  end  of  the  pos- 
terior basal,  supporting  two  plates  in  the  second  row  between 
the  distichals  of  the  posterior  rays.  Plates  beyond  these  indis- 
tinguishable. Interdistichals  present,  but  their  size,  form,  and 
number  indistinguishable. 

Ventral  disk  covered  by  numerous  small,  irregular  plates, 
not  distinctly  recognizable  upon  the  cast,  those  above  the  arm 
bases  nodose.  The  ambulacral  grooves  in  the  casts  are  repre- 
sented as  radiating  rounded  ridges,  which  bifurcate  once  upon 
the  main  portion  of  the  vault,  each  main  branch  giving  off 
several  smaller  lateral  branches  from  alternate  sides  before  the 
arms  become  wholly  free  from  the  calyx. 

Two  arms  from  each  ray,  each  giving  rise  to  lateral  arm- 
lets, the  first  ones  being  apparently  given  off  before  the  arm  is 
wholly  free  from  the  calyx. 

Remarks:  This  species  seems  to  be  constant  in  the  char- 
acters of  its  general  form  and  proportions,  but  only  rarely  can 
the  outlines  of  the  plates  of  the  dorsal  cup  be  distinguished. 
The  species  shows  considerable  variation  in  size,  the  forms 
illustrated  being  among  the  largest  which  have  come  under 
observation.  In  one  specimen,  belonging  to  the  Field  Co- 
lumbian Museum,  there  is  a  remarkable  bulging  of  the  vault 
in  the  posterior  interambulacral  area  into  a  dome-like  protu- 
berance, in  the  summit  of  which  the  anal  opening  is  situated, 
a  feature  not  observed  in  any  other  specimen.  This  species 
apparently  differs  from  C.  gorbyi  in  its  larger  size  and  in  the 
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Fig.  38. — Diagram  of  Gazacrinus. 


manner  of  branching  of  the  arms  before  becoming  free  from 
the  calyx. 

Locality — Bridgeport. 

Genus  7     GAZACRINUS     S.  A.  M. 

Calyx  obconical  or  sub- 
globose, truncated  below.  In- 
frabasals  five,  small,  placed 
at  the  bottom  of  a  deep  basal 
concavity  and  completely 
hidden  by  the  column.  Bas- 
als  five,  large,  the  posterior 
one  truncated  by  the  anal 
plate;  the  proximal  portions 
forming  with  the  underbasals 
the  sides  of  the  basal  exca- 
vation; the  distal  portions 
sharply  recurved  and  extend- 
ing upward  and  outward. 
Radials  as  large  or  larger  than  the  basals,  wider  than  high; 
three  of  them  heptagonal,  the  two  adjoining  the  anal  side  hex- 
agonal. Costals  two,  wider  than  high;  the  first  quadrangular 
and  the  second  pentangular,  with  the  distal  angle  obtuse. 
Distichals  two  in  the  calyx,  short.  Interbrachial  areas  occu- 
pied by  a  single  large  plate  or  by  one  large  one  below  and  a 
smaller  one  above.  Ventral  disk  covered  by  a  large,  probably 
anchylosed  oral  pyramid,  the  interambulacral  spaces  occupied 
by  single  plates,  of  which  the  posterior  one  is  perforated  by 
the  eccentric  anus.     The  ambulacra  tegminal. 

Remarks:  The  two  names,  Gazacrinus  and  Idiocriims,  were 
proposed  for  this  genus  by  Miller  and  by.  Wachsmuth  and 
Springer  under  the  same  circumstances  and  in  the  same  publi- 
cations as  were  Cyphocri?i7is  and  Hyptiocrinus.  Miller's  defini- 
tion is  by  no  means  so  clear,  in  some  respects,  as  is  that  of 
Wachsmuth  and  Springer,  because  he  did  not  recognize  the 
dicyclic  base,  but  his  definition  is  accompanied  by  illustrations 
and  seems  to  have  priority,  so  it  is  adopted* 

Gazacrinus  major,  n.  sp.,  pi.  iii,  figs.  1-2. 

Calyx  large,  an  inch  or  more  in  height.  Dorsal  cup  ob- 
conical, truncated  below,  and  somewhat  constricted  below  the 

*For  a  discussion  of  the  priority  of  these  names  the  reader  is  referred  to  the  remarks 
under  the  genus  Cyphocrinns,  pages  75  and  76. 
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arm  bases,  with  a  deep  basal  excavation.  Plates  smooth,  with- 
out ornamentation, and  flat  except  for  an  ill-defined  radial  ridjsje. 

Infrabasals  small,  constituting  the  bottom  and  a  small  por- 
tion of  the  sides  of  the  basal  concavity.  Basals  large  and  elon- 
gate, the  proximal  ends  bending  abruptly  inward  and  forming 
the  greater  part  of  the  sides  of  the  basal  concavity;  the  margin 
of  the  basal  concavity  forming  a  sharp  edge  around  the  bottom 
of  the  calyx;  the  exposed  parts  of  the  plates  rising  a  little 
higher  than  the  bottom  of  the  basal  excavation.  Radials  about 
one  and  one-half  times  wider  than  high,  obscurely  angular 
along  the  median  line;  the  two  posterior  plates  hexagonal,  be- 
ing truncated  laterally  by  the  anal,  the  others  heptagonal. 
First  costals  nearly  one  half  the  size  of  the  radials,  quadrangu- 
lar, about  one  and  one-half  times  as  wide  as  high,  obscurely 
angular  along  the  median  line;  second  costal  pentagonal,  about 
equal  to  the  first  in  size.  First  distichals  nearly  twice  as  wide 
as  high,  one  half  as  wide  as  the  costals.  Higher  plates  of  the 
rays  unknown.  Interbrachials  two,  the  first  one  large,  resting 
upon  the  sloping  sides  of  adjacent  radials  and  extending  up  to 
the  first  distichals;  the  second  much  smaller,  apparently  quad- 
rangular, separating  the  distichals  of  adjacent  rays.  Anal 
plate  similar  to  the  other  first  interbrachials,  but  resting  upon 
the  truncated  distal  end  of  the  posterior  basal,  followed  by  a 
quadrangular  plate  similar  to  the  other  second  interbrachials. 

Arms  and  vault  unknown. 

Remarks:  This  is  the  largest  species  of  the  genus  as  yet 
described,  all  four  of  the  species  of  Idiocrinus  recognized  by 
Wachsmuth  and  Springer  being  much  smaller.  The  species 
also  differs  from  the  definition  of  that  genus  as  given  by  its 
authors,  as  well  as  from  the  original  definition  of  Gacacrimis/in 
the  presence  of  the  small  second  interbrachial,  though  in  the 
illustrations  of  /.  immaturus'^  such  a  plate  is  apparently  repre- 
sented. The  ventral  structure  of  G.  major  has  not  as  yet  been 
observed,  but  it  doubtless  conforms  to  that  of  the  other  species. 
In  the  internal  casts  of  the  species  the  base  is  broader,  with  a 
shallower  and  more  rounded  concavity. 

In  its  general  contour  and  in  the  basal  excavation  G.  major 
has  much  in  common  v^'iih Eucalyptocrinus crassiis,dind  it  has  been 
seen  in  some  collections  labeled  as  Eucalyptocrimis,  but  the  ar- 
rangement of  the  plates  in  the  two  genera  is  entirely  different. 

Locality —  H  a  wt  horn . 

♦N.Am.Crin  Cam.,  pi,  xviii.  tig.  10. 
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Gazacrinus  minor,  n.  sp.,  pi.  iii,  figs.  3-4. 

Calyx  small,  subglobular.  Sides  of  the  dorsal  cup  flaring 
outward  from  .the  truncated  base  to  the  tops  of  the  radials, 
above  which  they  bend  inward  to  the  arm  bases. 

Infrabasals  minute,  situated  in  the  bottom  of  the  basal 
concavity.  Basals  elongate,  the  proximal  ends  bending  in- 
ward and  forming  the  sides  of  the  basal  concavity,  the  exposed 
parts  rising  a  little  higher  than  the  bottom  of  the  concavity, 
angular  above  except  on  the  posterior  side  where  the  plate  is 
truncated  by  the  anal.  Radials  the  largest  plates  in  the  calyx, 
wider  than  high.  First  costals  small,  about  twice  as  wide  as 
high;  the  second  about  the  size  of  the  first.  The  succeeding 
plates  not  observed.  Interbrachial  spaces  filled  by  a  single  plate, 
that  on  the  posterior  side  resting  upon  the  truncated  posterior 
basal,  the  others  resting  upon  the  sloping  sides  of  the  radials. 

Arms  and  vault  unknown. 

Remarks:  This  species,  which  is  only  known  from  internal 
casts,  is  much  smaller  than  G.  major,  figure  3  on  plate  iii  being 
the  largest  one  observed.  Besides  its  smaller  size  it  differs 
from  the  last  species  in  the  contraction  of  the  sides  of  the  dor- 
sal cup  above  the  radials  and  in  the  apparent  absence  of  the 
small  second  interbrachial  plate,  though  the  presence  or  ab- 
sence of  such  a  plate  cannot  be  certainly  determined  in  the 
specimens  which  have  come  under  observation. 

Locality — Bridgeport. 

Genus  8     LAMPTEROCRINUS     Roemer. 

Calyx  unsym- 
metrical,  obpyrami- 
dal,  the  rays  formed 
into  tubular  append- 
ages bearing  the 
arms.  Ventral  disk 
greatly  inflated  pos- 
teriorly, and  extend- 
ed into  a  large  tube, 
pushing  the  center  of 
radiation  to  the  an- 
terior side  of  the 
calyx. 

Infrabasals  form- 
FiG.  39.— Diagram  of  Lampterocrinus.  ing  a  large  spreading 


THE    NATURAL    HISTORY   SURVEY.  8l 

cup.  Basals  five,  large,  four  of  them  equal  and  angular  above; 
the  posterior  one  considerably  higher  and  truncated  at  the 
upper  face.  Radials  very  large.  Costals  two,  the  first  hexag- 
onal, the  second  either  supporting  two  series  of  distichals  or 
on  one  side  a  lateral  arm  and  on  the  other  the  distichals.  The 
higher  orders  of  brachials  are  curved  like  arm  plates,  and  with 
the  covering  plates  form  a  rigid  tube,  from  which  small  arms 
are  given  off  alternately  at  intervals.  Interbrachials  large, 
passing  uninterruptedly  from  the  dorsal  cup  into  the  ventral 
disk;  one  plate  in  the  first  row  followed  by  two  in  the  second. 
At  the  anal  side,  which  is  somewhat  wider,  the  first  anal  plate 
rests  upon  the  basals  and  supports  three  small  plates  in  the 
next  range,  which  are  succeeded  by  three  plates  and  others 
above. 

Ventral  disk  asymmetrical,  strongly  bulging  at  the  poste- 
rior side  and  supporting  a  large  central  tube. 

Lampterocrinus  inflatus    Hall,  pi.  ii,  figs.  2-3. 

1861.     Balanocrbms  inflatus.   Hall,  Rep.  of  Progress,  Geol.  Surv.,  Wis., 

p.  22. 
1867.    Lampterocrinus  inflatus.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  p.  328,  pi.  X,  fig.  6. 
1870.    Lampterocri7ius  inflatus.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  Rev.  Ed.,  p.  374,  pi.  x,  fig.  6. 
1881.    Lampterocrinus  inflatus.    Wachsmuth  and  Springer,  Rev.  Pa- 

laeocr.,  pt.  H,  p.  201. 

Calyx  elongate,  decidedly  asymmetrical.  Dorsal  cup  higher 
than  wide,  spreading  abruptly  below,  but  more  gently  above, 
the  greatest  width  being  attained  only  at  the  arm  bases.  Arm 
bases  prominent.  External  ornamentation  of  the  plates  not 
known,  as  the  species  has  only  been  observed  as  internal  casts. 

Infrabasals  five,  forming  a  shallow,  spreading  cup,  the  su- 
tures in  the  casts  represented  by  elevated  ridges.  Basals  large, 
as  high  or  higher  than  wide,  four  of  them  angular  above,  the 
posterior  plate  higher  than  the  others  and  truncated  by  the  first 
anal  plate.  Radials  as  large  or  larger  than  the  basals,  three  of 
them  heptagonal,  the  two  posterior  ones  hexagonal.  First  cos- 
tals hexagonal,  about  half  as  large  as  the  radials;  second  cos- 
tals smaller  than  the  first,  bending  outward  to  form  the  begin- 
ningof  the  underside  of  the  tubular  arms,  followed  by  two  series 
of  distichals,  the  first  of  which  stand  out  nearly  at  right  angles 
to  the  calyx,  and  with  the  covering  plates  forming  the  bases  of 
the  tubular  arms.     First  interbrachials  as  large  or  larger  than 


82  THE    CHICAGO    ACADEMY    OF    SCIENCES. 

the  first  costals,  hexagonal  in  outline,  and  followed  by  two 
smaller  plates  in  the  second  row,  and  other  smaller  ones  above, 
which  pass  imperceptibly  into  the  vault.  First  anal  plate 
much  larger  than  the  regular  first  interbrachials,  higher  than 
wide,  followed  by  three  plates  in  the  second  row,  the  middle 
one  of  which  is  greatly  elongated,  being  more  than  twice  as 
high  as  the  two  lateral  plates. 

The  ventral  disk  one  half  as  high  as  the  dorsal  cup,  greatly 
inflated  posteriorly,  the  center  of  radiation  of  the  ambulacra 
crowded  toward  the  base  of  the  anterior  arm.  In  the  casts  the 
ambulacra  are  represented  by  five  radiating,  elevated  ridges. 
The  interambulacral  spaces  filled  with  small  plates  which  are 
continuous  with  the  interbrachial  plates  of  the  dorsal  cup. 

The  arms  are  pendent  tubular  extensions  of  the  body. 

Remarks:  This  species  is  not  an  uncommon  one,  but  it  has 
only  been  observed  as  internal  casts.  The  specimen  illus- 
trated by  figure  3  is  the  largest  one  that  has  been  seen,  the 
smaller  specimen,  figure  2,  preserving  the  casts  of  the  pendent 
tubular  arms,  is  about  the  average  size. 

Localities — Bridgeport  and  Romeo. 
Lampterocrinus  robustus,  n.  sp,,  pi.  ii,  figs.  4-5. 

Calyx  short  and  broad,  asymmetrical.  Dorsal  cup  as  wide 
or  wider  than  high,  the  sides  spreading  rather  rapidly  to  the 
prominent  arm  bases,  where  it  is  the  widest.  Surface  of  all  the 
plates  ornamented  with  central  nodes  and  radiating  ridges,  the 
ridges  extending  from  the  basals  to  the  radials  and  then  along 
the  median  line  of  the  rays  being  the  sharpest  and  most  pro- 
nounced; the  ridge  extending  from  the  posterior  basal  along 
the  line  of  anal  plates  somewhat  less  prominent  than  the  radial 
ridges,  and  the  remaining  radiating  ridges  still  less  well  de- 
fined. The  ventral  disk  about  as  high  as  the  dorsal  cup,  broad, 
dome-shaped,  inflated  posteriorly,  the  inflation  leading  up  to  a 
rather  large  anal  tube.  The  plates  of  the  ventral  disk  orna- 
mented with  small  central  nodes,  but  with  no  radiating  ridges. 

Infrabasals  five,  forming  a  shallow,  spreading  cup.  Basals 
large,  about  as  wide  as  high,  four  of  them  pointed  above,  the 
posterior  one  truncated  by  the  first  anal  plate.  Radials  larger 
than  the  basals,  generally  much  wider  than  high.  First  costals 
hexagonal,  wider  than  high;  second  costals  nearly  as  large  as 
the  first,  bending  outward  at  their  distal  extremities  and  sup- 
porting two  series  of  distichals  which  form  the  under  side  of 
the  tubular  arms.   First  interbrachials  as  wide  as  high,  followed 
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by  two  plates  in  the  second  row  nearly  as  large  as  the  first,  and 
these  followed  by  smaller  plates  which  pass  imperceptibly  into 
those  of  the  ventral  disk.  First  anal  plate  larger  than  the  regu- 
lar first  interbrachials,  higher  than  wide,  supporting  three  plates 
in  the  second  row,  the  middle  one  of  which  is  elongate,  being 
twice  as  high  as  the  two  lateral  plates. 

Arms  unknown  beyond  their  b^ses,  which  are  very  large 
and  prominent;  from  the  direction  of  the  bases  they  were  prob- 
ably pendent. 

Remarks:  This  species  differs  from  the  last  in  its  larger 
size,  its  shorter  and  broader  form,  its  relatively  much  higher 
ventral  dome  and  much  larger  arms.  The  wax  impression  of 
the  exterior,  illustrated  in  figure  5,  is  a  narrower  specimen  than 
figure  4,  but  the  internal  cast,  which  is  also  preserved,  shows 
the  two  to  be  the  same  species. 

Localities — Romeo,  Lemont,  and  Joliet. 
Lampterocrlnus  ?  subglobosus,  n.  sp.,  pi.  iii,  fig.  5. 

Calyx  ovate-subglobose,  asymmetrical.  Sides  of  the  dor- 
sal cup  curving  regularly  from  the  base  to  the  arm  bases,  the 
greatest  width  being  at  about  the  top  of  the  first  costals. 
Plates  ornamented  with  central  nodes,  which  are  joined  with 
the  central  nodes  of  each  adjacent  plate  by  strong,  rather 
sharp  radiating  ridges. 

Infrabasals  five,  small,  forming  a  shallow  spreading  cup. 
Basals  of  medium  size,  four  of  them  pointed  above,  the  poste- 
rior one  truncated  by  the  first  anal  plate.  Radials  larger  than 
the  basals,  about  as  wide  or  a  little  wider  than  high,  four  of 
them  heptagonal ,  the  two  posterior  ones  hexagonal.  First  cos- 
tals hexagonal,  a  little  smaller  than  the  radials.  Second  cos- 
tals smaller  than  the  first.  The  succeeding  plates,  which  take 
part  in  the  arms,  not  observed.  First  interbrachials  hexagonal, 
nearly  as  large  as  the  radials,  followed  by  two  smaller  plates  in 
the  second  row,  and  still  smaller  ones  above.  First  anal  plate 
octagonal,  the  largest  plate  in  the  calyx,  followed  by  three 
smaller  plates  in  the  second  row  and  others  above. 

Ventral  disk  convex,  asymmetrical,  the  center  of  radia- 
tion crowded  toward  the  anterior  ray.  Posterior  interradius 
protuberant  and  leading  up  to  a  vertical  proboscis  The  other 
interambulacral  spaces  concave  in  the  internal  cast. 

Arms  unknown. 

Remarks:  This  species  is  only  known  from  imperfectly 
preserved  specimens,  in  which   the  external  features   are   not 
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well  seen.  From  the  nature  of  the  specimens  it  is  also  uncer- 
tain whether  the  arms  are  really  tubular  extensions  of  the  body 
and  therefore  whether  the  species  is  really  a  Lampterocrimis . 
So  far  as  preserved,  however,  the  specimens  conform  to  the 
generic  characters  of  that  genus  and  the  species  is  conse- 
quently included  in  it  provisionally. 

Localities — Bridgeport  and  Hawthorn. 
Lampterocrlnus  ?  dubius,  n.  sp.,  pi.  ii,  figs.  6-7. 

Calyx  low.  Dorsal  cup  about  as  high  as  wide,  the  sides 
spreading  regularly  from  the  infrabasal  plates  to  the  bases  of 
the  arms.  Arm  bases  prominent.  All  the  plates  of  the  calyx 
strongly  nodose,  the  basals  connected  with  each  of  the  adja- 
cent plates  by  faint  radiating  ridges. 

Infrabasals  five,  apparently  anchylosed,  forming  a  shallow 
spreading  cup,  the  sutures  marked  by  low  ridges.  Basals  large, 
about  as  high  as  wide,  four  of  them  angular  above,  the  poste- 
rior one  truncated  by  the  first  anal  plate.  Radials  about  as 
large  as  the  basals,  wider  than  high.  First  costals  very  thick, 
much  wider  than  high.  Second  costals  similar  to  the  first;  in 
only  the  two  posterior  rays  do  they  take  part  in  the  calyx;  in 
the  three  anterior  rays  they  are  free,  and  with  the  covering 
plates  form  the  bases  of  the  tubular  arms.  The  succeeding 
brachial  plates,  to  the  fourth  costal,  at  least,  similar  to  the 
first  and  second  costals.  No  distichals  observed.  First  inter- 
brachial  plates  hexagonal,  almost  as  large  as  the  basals,  fol- 
lowed by  two  somewhat  smaller  plates  which  are  placed  directly 
between  the  arm  bases.  First  anal  plate  smaller  than  the  reg- 
ular first  interbrachials,  followed  by  one  larger  plate  in  the 
second  row.  Abover  the  second  anal  plate  there  is  a  third 
large  plate  within  the  ventral  disk,  with  a  much  smaller  plate 
on  either  side. 

Ventral  disk  known  only  in  the  internal  casts.  The  plates 
are  smaller  than  those  of  the  dorsal  cup,  those  of  the  ambu- 
lacral  areas  extending  outward  to  form,  with  the  costals,  the 
tubular  arms.  The  posterior  interambulacral  space  extended 
into  a  large  and  long  proboscis. 

The  arms  are  large  tubular  extensions  of  the  calyx,  con- 
sisting dorsally,  so  far  as  observed,  of  a  single  series  of  plates, 
the  costals,  and  ventrally  of  covering  plates  which  are  contin- 
uous with  the  ambulacral  plates  of  the  vault.  Lateral  armlets 
doubtless  exist,  but  their  position  and  manner  of  divergence 
has  not  been  observed. 
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Remarks:  This  species  diverges  widely  in  its  characters 
from  the  typical  Lampterocrinus,  so  far  indeed  that  it  perhaps 
represents  an  undescribed  genus.  The  arms  correspond  with 
those  of  Lampterocritius  in  being  tubular  extensions  of  the  calyx, 
but  they  differ  in  having  no  brachial  plates  of  higher  order 
than  the  costals.  The  rays  differ  from  Lampterocrinus  in  hav- 
ing but  one  costal  included  in  the  calyx,  save  in  the  two  pos- 
terior rays.  The  interbrachial  spaces  have  a  smaller  number  of 
plates  than  Lampterocrinus,  and  the  anal  interradius  differs  from 
that  genus  in  having  a  single  row  of  anal  plates  with  no  sup- 
plementary interradials  in  the  dorsal  cup. 

Localities — Lemont  and  Joliet. 

Genus  9     SIPHONOCRINUS     S.  A   M. 


Fig.  40. — Diagram  ot  Siphonocrinus. 

Calyx  large,  oblong,  its  form  extremely  asymmetrical. 
Dorsaljcup  deeply  depressed  interradially,  the  rays  projecting 
so  as  to  give  to  the  calyx  a  strongly  lobed  outline.  Ventral 
diskjgenerally  as^^high  as  the  dorsal  cup,  its  posterior  side  in- 
flated from  below  the  brachial  zone  to  the  summit,  forming  a 
conspicuous  helmet-shaped  protuberance,  which  at  the  arm  re- 
gions not  only  occupies  the  whole  width  of  the  posterior  inter- 
radius, but  encroaches  largely  upon  the  left  posterior  ray,  not 
involving'the  ray  to  the  right,  from  which  it  is  separated  by  a 
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deep  groove.  The  protuberance,  as  seen  upon  the  casts,  grows 
narrower  at  the  summit,  and  the  upper  part  either  bends  directly 
upward  in  the  form  of  a  central  tube,  or  it  continues  across  the 
summit  to  the  anterior  side,  where  it  opens  out  to  the  exterior 
at  or  below  the  arm  bases. 

Infrabasals  five.  Basals  elongate,  variable  in  form,  four  of 
them  angular  or  truncated  above,  the  posterior  one  always 
broadly  truncated  and  supporting  the  first  anal  plate.  Radials 
decidedly  angular  below.  Costals  two,  the  first  generally  hex- 
agonal. Distichals  varying  from  two  to  four  in  different  rays, 
there  being  generally  two  in  the  anterior  rays  against  three  or 
four  in  the  posterior  ones.  The  interbrachials,  which  are  numer- 
ous and  of  rather  large  size,  pass  uninterruptedly  from  the  dor- 
sal to  the  ventral  side  of  the  calyx,  and  are  in  contact  with  the 
interambulacrals.  The  first  plate  of  the  regular  sides  rests 
deeply  between  the  sloping  upper  faces  of  two  radials,  its  lower 
angle  sometimes  truncated  and  resting  upon  the  basals,  two 
plates  in  the  second  row,  and  two  or  three  in  the  succeeding 
ones.  Anal  side  wider  and  larger  throughout;  the  first  anal 
plate  placed  upon  the  truncated  basal,  supporting  two  or  three 
plates  in  the  second  row,  and  three  or  more  in  all  succeeding 
rows.  The  ventral  surface  of  the  casts  is  marked  by  well- 
defined  ridges,  converging  from  the  arm  bases  to  a  pentangu- 
lar, somewhat  elevated  space  behind  the  anus,  the  center  of 
which  is  represented  by  a  small  cone.  These  converging  ridges 
are  open  grooves  or  galleries  upon  the  inner  floor  of  the  disk 
for  the  reception  of  subtegminal  ambulacra,  and  the  pentan- 
gular space  in  front  of  the  anal  tube  represents  the  peristome, 
of  which  the  mouth  occupies  the  median  part.  Anal  opening 
placed  at  the  distal  end  of  a  tube,  which  is  either  erect  and 
passes  outward  at  the  summit  of  the  disk,  giving  to  the  mouth 
an  eccentric  position,  or  is  continued  beneath  the  plates  of  the 
disk  to  the  anterior  side  of  the  calyx,  where  it  opens  out  in- 
terradially  or  interdistichally  at  or  below  the  arm  regions. 
Ventral  disk  covered  with. comparatively  large  plates,  forming 
a  sort  of  vault,  in  which  neither  orals  nor  covering  pieces  can 
be  distinguished. 
Siphonocrinus  nobilis     Hall,  pi.  ii,  fig,  i. 

1861.     Glyptocriniis  7iobilis.    Hall,  Rep.  Prog.  Geol.Surv.  Wis.,  p.  21. 

1867.     Glyptocriniis  nobilis.     Hall,  20th   Rep.  N.  Y.  State   Cab.  Nat. 
Hist.,  1st  Ed.,  p.  328,  pi.  X,  figs.  9-10. 

1870.     Glyptocrinis  nobilis.    Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
Rev.  Ed.,  p.  372,  pi.  X,  figs.  q-io. 
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i88i.(?)     Glyptocrinits  nobilis.     Wachsmuth  and   Springer,  Rev.  Pa- 

kieocr..  pt.  II,  p.  189. 
1882.     Glyptocrinus  nobilis.     Whitfield,  Geol.  Wis.,  vol.  IV,  p.  282,  pi. 

xvi,  figs.  9-10. 
1888.     Siphonocrinus  nobilis.     Miller,  Am.  Geol.,  vol.  I,  p.  263. 
1897.    Siphonocrinus  nobilis.    Wachsmuth  and  Springer,  N.  Am.  Cria. 

Cam.,  vol.  I,  p.  212,  pi.  xix,  figs,  i  a-b,  2  a-c. 

Calyx  very  large,  subovoid,  ventral  disk  as  high  or  higher 
than  the  dorsal  cup,  sides  of  both  the  dorsal  cup  and  ventral 
disk  decidedly  convex.     Depressed  between  the  arm  bases. 

Infrabasals  small,  forming  a  shallow  cup.  Basals  as  high 
as  wide,  pentagonal  or  hexagonal,  reaching  up  between  the 
radials  and  sometimes  meeting  the  first  interbrachials.  Radials 
usually  pentagonal,  about  as  large  as  the  basals,  not  always  in 
contact  laterally.  First  costals  hexagonal,  wider  than  high, 
as  large  as,  or  a  little  larger  than,  the  radials;  second  costals 
pentagonal,  about  as  large  as  the  first.  Distichals  generally 
two  in  each  series,  about  as  large  as  the  costals.  The  axillary 
distichals  are  each  followed  by  two  series  of  smaller  palmars 
of  several  plates  each,  which  lead  up  to  the  arm  openings. 
First  interbrachials  generally  larger  than  the  other  plates  in 
the  dorsal  cup,  separating  the  radials  of  adjacent  rays  and 
sometimes  resting  upon  the  truncated  distal  ends  of  the  basals, 
followed  by  several  rows  of  two  smaller  plates  each,  up  to  the 
arm  bases  where  there  is  generally  but  one  plate.  Posterior 
interradius  similar  to  the  others,  but  wider  and  containing 
three  plates  instead  of  two  above  the  first.  Interdistichal 
spaces  filled  with  several  rows  of  interdistichal  plates,  with 
one  or  two  plates  in  each  row. 

Ventral  disk  covered  with  numerous  irregular  plates  which 
are  small  in  the  region  of  the  arm  bases  but  grow  larger 
toward  the  summit.  The  ambulacral  furrows  are  represented 
in  the  casts  by  ridges  which  bifurcate  first  well  up  toward  the 
summit,  and  again  near  the  ruargins,  making  four  arm  openings 
for  each  ray.  The  spaces  between  the  rays,  except  the  poste- 
rior one,  and  between  the  two  main  divisions  of  each  ray,  are 
depressed  nearly  to  the  summit,  the  arm  bases  standing  out 
prominently.  The  posterior  interradius  on  the  vault,  greatly 
inflated,  forming  an  immense  projection  which  begins  in  the 
dorsal  cup  and  extends  over  one  third  of  the  whole  surface  of 
the  disk,  giving  the  specimens  an  exceedingly  irregular  form. 
The  projection  resembles  an  inflated  sac  which  grows  decidedly 
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smaller  toward  the  upper  end,  and  on  approaching  the  summit 
turns  abruptly  upward  in  the  form  of  a  large  anal  tube. 

Arms  unknown,  but  judging  from  the  bases  there  were 
four  from  each  ray. 

Remarks:  This  species  is  not  uncommon  in  the  Bridge- 
port beds,  and  is  often  of  large  size,  but  it  has  not  been  ob- 
served with  the  plates  preserved.  The  large  internal  casts  are 
often  rough  and  unsymmetrical  looking  objects,  and  but  rarely 
can  the  outlines  of  the  plates  be  distinguished;  it  is  even  more 
uncommon  to  find  good  external  impressions.  The  relative 
proportions  of  height  to  breadth  vary  greatly,  from  almost 
equality  to  forms  nearly  twice  as  high  as  wide. 

Of  the  three  recognized  species  of  the  genus  this  is  the 
only  one  that  has  been  observed  as  yet  in  our  area,  the  other 
two  being  Wisconsin  species.  5.  nobilis  differs  from  5.  armosiis 
in  the  vertical  direction  of  the  terminal  portion  of  the  anal 
tube;  from  5.  pe?itago?ius  it  differs  in  having  four  primary  arms 
from  each  ray  instead  of  two.  From  both  of  the  other  species 
5.  nobilis  often  differs  in  having  the  distal  ends  of  all  the  basals 
truncated  by  the  first  interbrachials,  so  that  none  of  the  radials 
are  in  contact  laterally.  In  those  specimens  where  the  inter- 
brachial  plates  upon  all  sides  rest  upon  the  truncated  distal 
faces  of  the  basals,  this  species  has  essentially  the  characters 
of  the  family  Rhodocrijiidce .  We  have,  therefore,  a  curious  in- 
stance here,  in  which  the  same  species  possesses  in  different  in- 
dividuals the  characters  of  two  families.  It  may  be  questioned, 
therefore,  whether  the  families  Thysa?iocri?iidcE  diVid  Rhodocrinidce 
should  be  considered  as  distinct. 

Localities — Bridgeport  and  Joliet. 

Family  IV.     RHODOCRINIDiE. 
Genus  lo     ARCHy^EOCRlNUS      Wachsmuth  and  Springer. 

Calyx  medium  sized  or  large, 
obconical,  subovate  or  somewhat  de- 
pressed; plates  smooth  or  variously 
ornamented,  those  in  a  radial  direc- 
tion marked  along  their  median  line 
by  obscure  flattened  ridges,  which 
grow  more  conspicuous  on  approach- 
ing the  arms.  Infrabasals  small. 
Fig.  4^- Diagram  of  rarely  extendmg  beyond  the  column, 
Archaocriniis.  and  resting,  as  a  rule,  within  a  con- 
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cavity  formed  by  the  lower  part  of  the  basals.  Basals  hep- 
tagonal,  their  distal  ends  truncated.  Radials  in  three  of  the 
rays  pentagonal,  in  the  two  posterior  ones  frequently  hexag- 
onal. When  there  are  no  palmars  the  three  to  six  lower  dis- 
tichals  take  part  in  the  calyx,  and  the  succeeding  ones  are  free 
arm  plates.  Arms  short,  slender,  branching;  composed  of  two 
rows  of  cuneiform  pieces,  alternately  arranged  and  interlock- 
ing. Interradial  areas  constructed  of  numerous  plates,  the 
first,  which  is  much  larger  than  the  others,  is  followed  on  the 
regular  sides  by  two  interbrachials  in  the  second  row,  and  at 
the  anal  side  by  three.  The  upper  interbrachials  connect  im- 
perceptably  with  the  plates  of  the  disk.  Interdistichals  always 
represented.  Column  round,  the  edges  of  the  nodal  joints 
largely  projecting  over  the  internodal  ones;  the  axial  canal 
large,  pentalobate. 

Remarks:  Although  Archceocrhms  has  hitherto  been  recog- 
nized only  in  the  faunas  of  the  Trenton  limestone,  the  species 
here  described  agrees  in  all  respects,  so  far  as  it  is  preserved, 
with  Wachsmuth  and  Springer's  definition  of  that  genus.  Jt  is 
rather  remarkable  to  find  the  genus  at  an  horizon  near  the  top 
of  the  Niagaran  limestone,  but  there  is  no  other  one  in  which 
the  species  can  be  placed,  and  there  would  be  no  justification 
in  creating  a  new  genus  for  its  reception.  Miller  and  Gurley* 
have  described  a  species  from  St.  Paul,  Ind.,  which  is  very  simi- 
lar to  this  one  in  general  form,  the  only  essential  difference 
being  that  the  Indiana  specimen  is  said  to  have  but  three  in- 
frabasals.  A  new  genus,  Emperocrinus,  is  established  for  their 
species.  It  is  possible  that  the  number  of  infrabasals  was  not 
correctly  determined  in  the  St.  Paul  specimen,  and  that  there 
are  really  five  instead  of  three.  In  such  a  case  the  Chicago 
species  here  described  should  doubtless  be  referred  to  Empero- 
crinus  if  that  is  really  a  good  g^us.  On  the  other  hand,  it  is 
possible  that  Miller  and  Gurley's  species  should  also  be  referred 
to  Archceocrinus . 
Archseocrinus  depressus,  n.  sp.,  pi.  ill,  figs.  9-10. 

Dorsal  cup  basin  or  bowl  shaped,  wider  than  high,  exca- 
vated at  the  base.  The  radial  series  stand  out  prominently  as 
broad  rounded  ridges,  the  interradial  areas  depressed. 

Infrabasals  small,  entirely  included  in  the  basal  depression 
and  apparently  covered  by  the  column.  Basals  higher  than 
wide,  the  proximal  ends  bent  inward  to  form  the  sides  of  the 

♦Bull.  N0.6.  III.  State  Mus.  Nat.  Hist.,  p.  43  («895). 
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basal  concavity,  the  distal  portion  bent  outward  and  upward  to 
form  a  part  of  the  sides  of  the  calyx,  the  distal  ends  truncated 
by  the  first  interbrachials.  Radials  pentagonal,  wider  than 
high.  First  costals  quadrangular  except  in  the  posterior  rays 
where  they  are  pentagonal,  much  wider  than  high;  second  cos- 
tals pentagonal,  wider  than  high,  about  equal  in  size  to  the 
first.  The  two  first  distichals  in  each  ray  in  contact  with  each 
other,  hexagonal,  wider  than  high,  nearly  as  large  as  the  cos- 
tals; second  and  third  distichals  in  each  series  successively 
smaller  than  the  first;  the  succeeding  plates  not  preserved. 
First  interbrachial  plates  in  the  regular  interradial  areas,  the 
largest  plates  in  the  calyx,  reaching  up  to  the  middle  of  the 
first  distichals,  eleven-sided,  subcircular  in  outline,  followed  by 
two  plates  in  the  second  row,  the  succeeding  plates  not  pre- 
served. In  the  posterior  interradius  the  first  plate  is  octagonal, 
reaching  up  to  the  middle  of  the  first  costals,  followed  by  three 
plates  in  the  second  row  and  three  in  the  third,  the  median 
series  being  slightly  elevated  in  a  rounded  ridge.  One  interdis- 
tichal  in  each  ray,  lying  in  the  notch  formed  by  the  upper  lat- 
eral faces  of  the  first  distichals  and  between  the  second  and 
third  distichals. 

Arms  and  ventral  disk  not  known. 

Remarks:  This  species  is  not  a  common  one  in  the  collec- 
tions from  the  Chicago  area. 

Localities — Bridgeport,  Cicero,  and  Hawthorn. 


Genus  1 1     LYRIOCRINUS 


Fig.  42.— Diagram  of  Lyriocrinus. 


Hall. 

Calyx  depressed- 
globose,  more  or  less 
flattened  to  the  middle 
of  the  radials;  sym- 
metry almost  perfectly 
pentamerous;  plates 
heavy,  their  surfaces 
smooth  or  finely  granu- 
lar; ventral  disk  not  ris- 
ing above  the  dorsal 
cup;  arm  openings  di- 
rected upward,  placed 
at  the  margin  of  the 
disk.  Infrabasals  five, 
very  small,  abruptly  and 
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deeply  depressed  and  concealed  by  the  column.  Basals  five, 
of  uniform  size,  either  all  heptagonal  and  supporting  the  first 
interdistichal  plates  upon  the  distal  truncated  face,  or  quite 
frequently  one  or  more  of  them  hexagonal,  and  angular  at  the 
top.  Costals  two,  large.  Two  of  the  distichals  included  in  the 
calyx.  Arms  two  to  each  ray,  rising  in  a  straight  line  with  the 
sides  of  the  calyx,  simple,  strong,  biserial,  two  of  the  inter- 
locking plates  frequently  in  the  calyx.  Interbrachials  four,  in 
three  rows  of  one,  two,  and  one.  Anal  side  generally  not  dis- 
tinct, but  exceptionally  it  has  a  special  anal  plate  in  the  second 
row.  Disk  flat,  somewhat  depressed  in  the  interradial  regions, 
composed  of  a  large  number  of  slightly  convex,  delicate  plates, 
and  well-defined  orals.  Anus  subcentral,  probably  at  the  end 
of  a  small  tube. 

Lyriocrinus  melissa    Hall,  pi.  ill,  figs.  6-8.  

1863.    Rhodocrinus  Melissa.     Hall,  Trans.  Albany  Inst.,  vol.  IV,  p.  198. 
1879.    Rhodocrinus  {Lyriocrinus)  Melissa.     Hall,  28th  Rep.  N.  Y.  State 
Cab.  Nat.  Hist.,  p.  139,  pi.  xv,  figs.  18-27. 

1 88 1.  Lyriocrinus  melissa.     Wachsmuth  and  Springer,  Rev.  Pakcocr., 

pi.  II,  p.  205. 

1882.  Lyriocrinus  Melissa.     Hall,  nth  Rep.  Dep.  Geol.  and  Nat.  Hist. 

Ind.,  p.  269,  pi.  xiv,  figs.  18-27,  pi.  XV,  fig.  11. 
•     1897.     Lyriocrinus  melissa.    Wachsmuth  and  Springer,  N.  Am.  Crin. 
^  Cam.,  vol.  I,  p.  263,  pi.  xi,  figs.  4a-f. 

Calyx  depressed,  nearly  twice  as  wide  as  high,  distinctly 
flattened  to  the  distal  ends  of  the  radials,  then  curving  rapidly 
upward  until  the  sides  of  the  upper  part  are  at  right  angles 
to  the  flattened  part  below,  then  somewhat  constricted  below 
the  arm  bases.  Base  excavated,  the  cavity  being  but  slightly 
wider  than  the  diameter  of  the  column.  Surface  of  the  plates 
flat,  smooth,  or  finely  corrugated. 

Infrabasals  small,  concealed  by  the  column.  Basals  elon- 
gate, truncated  at  the  distal  end,  the  proximal  end  bent  inward 
to  form  the  sides  of  the  basal  concavity,  the  distal  portion 
nearly  horizontal.  Radials  large,  pentagonal,  wider  than  high. 
First  costals  hexagonal,  wider  than  high,  about  equal  to  the 
radials  in  size;  second  costals  hexagonal,  about  the  size  of  the 
first,  supporting  on  its  two  upper  sloping  sides  the  distichals 
and  upon  its  distal  truncation  an  interdistichal  plate.  Distich- 
als two  in  each  series;  the  first  large,  pentagonal,  the  second 
smaller.  First  interbrachials  as  large  as  the  radials,  heptag- 
onal, resting  upon  the  truncated  distal  end  of  the  basals,  fol- 
lowed by  two  hexagonal  plates  in  the  second  row  which  are 
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nearly  as  large  as  the  first,  and  one  smaller  plate  in  the  third 
row.  The  posterior  interradius  is  not  distinguishable  from  the 
others  in  the  dorsal  cup.  A  single  interdistichal  is  present, 
which  rests  upon  the  truncated  distal  end  of  the  second  costal. 

Arms  and  ventral  disk  not  preserved. 

Remarks:  This  species  is  not  uncommon  in  the  collections 
from  Bridgeport,  but  is  generally  in  the  form  of  internal  casts. 
One  specimen  with  a  very  small  portion  of  the  plates  has  been 
observed,  and  it  preserves  the  delicate  sculpturing  seen  upon 
specimens  from  Waldron,  Ind.  The  species  may  be  easily  rec- 
ognized by  its  almost  uniform  sized  plates  and  by  the  perfectly 
pentamerous  symmetry  in  the  arrangement  of  the  plates  of 
the  dorsal  cup. 

Localities — Bridgeport,  Romeo,  and  Joliet. 

Family  V.     MELOCRINIDiE. 
Genus  12     flACROSTYLOCRINUS     Hall. 

Calyx  obconical  to  sub- 
globose, generally  with  prom- 
inent ridges  along  the  rays 
and  the  anal  plates;  the  sur- 
face usually  ornamented  with 
very  fine  striae  or  small  gran- 
ules. 

Basals  three,  large,  un- 
equal, forming  a  spreading 
cup  of  greater  or  less  depth, 
two  of  the  plates  equal,  the 

Fig.  43.-Diagram  of  Macrostylo-      ^^her  one-half  smaller.     Ra- 
crtnus. 

dials  very  large,  their  upper 

corners  but  slightly  truncated  by  the  interbrachials.  Costals 
two,  small,  rarely  more  than  one  third  the  size  of  the  radials, 
and  in  some  species  still  smaller.  Generally  only  the  first  one 
of  the  distichals  is  included  in  the  calyx,  but  occasionally  also 
the  second; 

Arms  ten,  long,  biserial  and  simple  throughout.  Inter- 
brachials few.  Anal  area  much  the  widest  and  quite  distinct; 
it  has  three  plates  in  the  first  row,  of  which  the  middle  one  is 
placed  against  the  sloping  upper  faces  of  the  two  posterior 
radials,  while  the  two  smaller  ones  at  the  sides,  together  with 
the  first  costal,  occupy  the  upper  face  of  the  plate.  The  mid- 
dle or  anal  plate  is  generally  followed  by  one  or  two  other  anals 
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longitudinally  arranged.  Ventral  disk  low,  composed,  so  far  as 
observed,  of  small,  irregular  pieces.  Column  round,  axial  canal 
small. 

Macrostylocrinus  striatus    Hall,  pi.  iv,  figs.  lo  ii. 

1863.    Macrostylocrinus  striatus.     Hall,  Trans.  Albany  Inst.,  vol.  IV, 

p.  207. 
1879.    Macrostylocrifius  striatus.     Hall,  28th  Rep.  N.  Y.  State  Mus. 

Nat.  Hist.,  p.  129,  pi.  xiii,  figs.  1-4. 

1 88 1.  Macrostylocrinus  striatus.     Wachsmuth    and    Springer,   Rev. 

Paktocr.,  pf.  H,  p.  103. 

1882.  Macrostylocrinus  striatus.     Hall,  i  rth  Ann.  Rep.  Dep.  Geol.  and 

Nat.  Hist.  Ind.,  p.  257,  pi.  xii,  figs.  1-4. 
1897.     Macrostylocrinus  striatus.    Wachsmuth  and  Springer,  N.  Am. 
Crin.  Cam.,  vol.  I,  p.  287,  pi.  xxii,  figs.  i4a-c. 

Calyx  pentangular,  obpyramidal;  the  rays  forming  five 
rounded  ridges,  the  interbrachial  spaces  flattened  or  concave 
except  at  the  posterior  side  where  the  median  portion  is  slightly 
protuberant;  deeply,  depressed  between  the  arm  bases.  Sur- 
face of  the  plates  ornamented  with  fine  radiating  striae. 

Basals  three,  unequal,  rather  large,  forming  a  basin-shaped 
cup  whose  upper  margin  is  distinctly  pentangular.  Radials 
very  large,  higher  than  wide,  the  lower  lateral  faces  being  much 
the  longest,  divided  longitudinally  by  a  rounded  ridge,  the  por- 
tion of  the  plate  on  each  side  of  the  median  ridge  on  a  plane 
with  the  adjoining  half  of  the  adjacent  radials.  First  costals 
less  than  one  fourth  the  size  of  the  radials,  convex  transversely, 
quadrangular,  pentagonal,  or  hexagonal,  dependent  upon  the 
size  of  the  adjacent  first  interbrachials;  second  costals  pentago- 
nal, about  equal  in  size  to  the  first.  First  palmars  quadrangu- 
lar, smaller  than  the  costals.  First  interbrachials  hexagonal, 
as  large  or  larger  than  the  costals,  followed  by  two  smaller 
plates  in  the  second  row  and  two  more  in  the  third.  Posterior 
interradius  wider  than  the  others,  with  three  plates  in  the  first 
row,  the  middle  one  being  convex  and  somewhat  protuberant, 
the  following  plates  not  observed. 

Arms  and  ventral  disk  not  preserved. 

Remarks:  This  is  not  a  common  species  in  the  collections 
from  Bridgeport,  where  it  is  generally  preserved  as  internal 
casts,  only  one  specimen  with  the  plates  having  been  seen. 
The  Chicago  specimens  differ  from  the  species  as  it  has  been 
illustrated  from  Indiana,  in  their  proportionally  narrower  or 
more  slender  form,  but  this  does  not  seem  to  be  an  essential 
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specific  difference.  The  Chicago  specimens  are  preserved  in 
such  a  manner  that  the  fine  surface  markings  are  not  as  per- 
fect as  in  those  from  the  Waldron  shale,  but  the  same  style 
of  ornamentation  is  unquestionably  present.  The  internal 
casts  differ  from  the  external  form  in  the  rounder  pointed 
base,  otherwise  the  general  proportions  are  closely  similar  to 
the  exterior.  The  surface  ornamentation  is  of  course  lacking 
in  the  internal  casts. 

The  specimens  from  Racine,  Wis.,  which  were  referred  to 
this  species  by  Hall,*  are  evidently  representatives  of  some 
other  species,  possibly  an  undescribed  one. 

Locality — Bridgeport. 

riacrostylocrinus  setniradiatus    (Hall),  pi.  iv,  fig.  9. 

1867.     Actiiiocriniis  {Saccocriniis)  semiradiatus.     Hall,  20th  Rep,  N.Y. 

State  Cab.  Nat.  Hist.,  ist  Ed.,  p.  379,  pi.  x  (i),  fig.  i. 
1870.    Actmocrinus  {Saccocrinus)  semiradiatus.     Hall,  20th  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  Rev.  Ed.,  p.  370,  pi.  x,  fig.  i. 
1 88 1.     {?)  Periechocrinus  semiradiatus.      Wachsmuth   and   Springer, 

Rev.  Palieocr.,  pt.  II,  p.  133. 

Calyx  higher  than  wide,  obtusely  rounded  at  the  base,  sub- 
cylindrical  above. 

Basals  large,  forming  a  rounded  cup.  Radials  unusually 
large,  higher  than  wide,  the  two  lower  lateral  faces  much  the 
longest.  First  costals  less  than  one  fourth  the  size  of  the  radi- 
als, quadrangular,  wider  than  high ;  second  costals  not  preserved. 
In  the  internal  cast,  near  the  top  of  the  median  longitudinal 
line  on  each  radial,  a  small  elongate  node,  with  subparallel 
sides  and  rounded  ends,  takes  its  origin  and  passes  across  the 
suture  between  the  radial  and  first  costal  to  near  the  middle 
point  of  the  costal.  At  the  middle  of  the  first  costal  this  node 
is  discontinuous,  but  is  followed  just  above  the  middle  by  an- 
other similar  node  which  crosses  the  suture  between  the  first 
and  second  costals.  First  interbrachials  hexagonal,  larger  than 
the  first  costals,  and  apparently  followed  by  two  plates  in  the 
second  row.     The  succeeding  plates  of  the  calyx  not  preserved. 

Remarks:  This  species  is  rare  in  the  collections  from 
Bridgeport,  but  one  specimen,  and  that  an  imperfect  internal 
cast,  having  been  observed.  It  differs  from  the  associated 
species  in  its  larger  size  and  in  the  more  nearly  cylindrical 
calyx  above  the  basals. 

*  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  p.  327  (Rev.  Ed.,  p.  371).  pi.  x,  figs.  7-8. 
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The  specimen  from  Bridgeport  differs  from  the  one  figured 
by  Hall  in  its  quadranguLar  first  costal  plates,  they  being  hex- 
agonal in  Hall's  figure.  Other  species  of  the  genus  are  known 
to  vary  in  this  same  character,  the  form  of  the  first  costal  plate 
being  dependent  upon  the  varying  size  of  the  first  interbrachial ; 
when  the  top  of  that  plate  reaches  above  the  top  of  the  first 
costal  the  latter  plate  is  quadrangular,  but  when  it  does  not 
reach  to  the  top  it  is  hexagonal  in  form. 

In  general  form  M.  semiradiatiis  agrees  closely  with  M. 
fasciatJis,  Hall,*  and  in  N.  Am.  Crin.  Cam.,  p.  289,  Wachsmuth 
and  Springer  suggest  the  identity  of  the  two  species.  Until 
the  external  characters  of  M.  semiradiatiis  can  be  seen  it  will  be 
impossible  to  establish  the  identity  of  the  two  species,  but  if 
they  are  found  to  be  the  same  the  name  semiradiatiis  will  have 
to  be  retained,  it  having  several  years  priority. 

Locality — Bridgeport. 

Macrostylocrinus  obconicus,  n.  sp.,  pi.  iv,  figs.  6-7. 

Calyx  obconical,  truncated  below,  higher  than  wide,  cross 
section  subcircular  below,  but  becoming  pentangular  toward 
the  arm  bases  where  the  rays  become  more  prominent  as 
broadly  rounded  ridges.  The  interbrachial  spaces  flattened, 
but  not  concave  except  between  the  arm  bases  Surface  of 
the  plates  smooth. 

Basals  three,  unequal,  rather  large,  forming  a  basin-shaped 
cup.  Radials  large,  three  of  them  heptagonal  the  other  two 
hexagonal,  higher  than  wide,  obscurely  angular  along  the  me- 
dian line,  especially  toward  the  distal  end.  First  costals  nearly 
half  as  large  as  the  radials,  hexagonal,  about  as  high  as  they  are 
wide,  with  a  broadly  rounded  median  ridge;  second  costals 
pentagonal,  protuberant,  smaller  than  the  first.  Succeeding 
plates  of  the  rays  not  preserved.  First  interbrachials  hexag- 
onal, about  as  large  as  the  first  costals,  followed  by  two  much 
smaller  plates  in  the  second  row  and  three  still  smaller  ones  in 
the  third,  which  join  with  the  interambulacral  plates  of  the 
ventral  disk.     Anal  plate  a  little  larger  than  the  regular  first 

*Seei876.     Cy'ithocrinus  fasciatus.     Hall,  2Sth  Rep.  N.  Y.  State  Mus.    Nat.   Hist.. 

Doc.  Ed.,  pi.  xiii.  figs.  5-6. 
1879.    Macrostvlocrinus  fasciatus.     Hall.2Sth  Rep.  N.  Y.  State  Mus.  Nat.  Hist., 

Mus.  Ed.,  p.  130,  pi.  xiii,  figs.  3-6. 
1S82     Macrostylocrinus  fasciatus.    Hall,  nth  Rep.  Dep.  Geol.  and  Nat.   Hist 

Ind.,  p.  238,  pi.  xii.  figs.  5-6 
1S97.    Macrostyhcrinus  fa<ici.itus.    Wachsmuth  and  Springer,    N.  Am.  Crin. 

Cam..  Vol.  I,  p.  J^'^.  p!    xxii.  fig.  13. 
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interbrachials,  followed  by  three  plates  in  the  second  row. 
The  succeeding  plates  not  observed. 

Remarks:  This  species  is  not  uncommon  from  Bridgeport, 
but  is  generally  found  in  the  form  of  internal  casts.  These  casts 
are  quite  constant  in  their  characters,  as  shown  in  the  illustra- 
tion, they  having  a  much  rougher  appearance  than  the  ex- 
terior. The  species  is  more  closely  allied  to  M.  semiradiatus 
than  to  any  of  the  other  associated  species,  but  may  be  easily 
distinguished  from  it  by  its  narrower  base  and  its  more  slender 
form. 

Locality — Bridgeport. 

Macrostylocrinus  subglobosus,  n.  sp.,  pi.  iv,  fig.  8. 

Calyx  subglobose,  not  much  higher  than  wide,  cross  sec- 
tion circular.  Surface  ornamentation  of  the  plates  unknown,  as 
the  species  has  been  observed  only  in  the  form  of  internal  casts. 

Basals  three,  of  medium  size,  unequal,  forming  a  shallow, 
saucer-shaped  cup.  Radials  large,  wider  than  high.  First  cos- 
tals  very  small  and  short,  quadrangular,  three  times  as  wide 
as  high;  second  costals  pentagonal,  much  larger  than  the  first. 
First  distichals  nearly  as  large  as  the  second  costals,  the  suc- 
ceeding plates  incorporated  in  the  arms.  First  interbrachials 
very  large,  reaching  to  the  tops  of  the  first  distichals  and  prac- 
tically filling  the  whole  of  the  interbrachial  spaces  in  the  dor- 
sal cup. 

Ventral  disk  depressed'  hemispherical,  its  lower  margin 
projecting  slightly  beyond  the  upper  margin  of  the  dorsal  cup. 
In  the  casts  the  ambulacral  grooves  are  represented  by  ele- 
vated ridges  which  radiate  from  the  center,  bifurcating  about 
midway  between  the  center  and  the  margin,  with  that  portion 
of  the  disk  between  the  branches  elevated  to  near  the  margin, 
where  it  is  sharply  depressed  between  the  bases  of  the  arms. 
The  arm  bases  overtianging  the  dorsal  cup.  The  posterior  in- 
terambulacral  space  occupied  by  a  protuberance  which  repre- 
sents the  anal  opening. 

Remarks:  This  species  is  very  distinct  from  any  other  one 
of  the  genus,  and  may  be  easily  recognized  from  the  internal 
casts  by  its  subglobular  form,  its  very  large  interbrachial  plates 
and  the  overhanging  arm  bases. 

Locality — Bridgeport. 
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Fig.  44. — Diagram  of  Melocrinus. 


Genus  13     HELOCRINUS     Goldfuss. 

Calyx  obconical,  subglo- 
bose  or  'pyriform,  plates  va- 
riously ornamented;  the  rays 
extended  into  free  tubular 
appendages  bearing  arms  on 
both  sides. 

Basals  four,  three  of 
them  quadrangular,  the  an- 
terior one  larger  and  pentan- 
gular. Radials  in  contact 
laterally,  four  of  them  hep- 
tagonal,  the  anterior  one  hex- 
agonal. Costals  two,  the  first 
hexagonal,  the  second  pen- 
tagonal or  heptagonal;  the  sloping  faces  of  the  latter  equal 
and  supporting  two  rows  of  distichals,  or  unequal,  when  only 
the  longer  side  supports  a  series  of  distichals,  the  shorter  side 
giving  support  to  the  proximal  arm.  Interbrachials  numerous, 
the  first  one  supported  by  the  upper  sloping  faces  of  the 
radials,  followed  by  two  plates  in  the  second  row  in  the  four 
regular  sides,  and  by  three  in  the  posterior  interradius,  and 
these  followed  by  a  greater  or  less  number  of  irregular  plates. 
Ventral  disk  nearly  flat  or  highly  elevated.  Anus  eccentric 
and  sometimes,  perhaps  always,  extended  into  a  small  tube. 

Melocrinus  obpyramidalis  (Winchell  and  Marcy),  pi.  iii,  figs.  11-12. 

1865.    Actinocrimis  obpyramidalis.     Winchell  and  Marcy,  Mem.  Bpst. 

Soc.  Nat.  Hist.,  vol.  I,  p.  87,  pi.  ii,  fig.  4. 
1867.    Melocrinus  vernetiili.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat- 
Hist.,  1st  Ed.,  p.  327,  pi.  X,  fig.  5. 
Melocrinus  verneuili.    Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat.  Hist., 
Rev.  Ed.,  p.  372,  pi.  X,  fig.  5. 
li.    Melocrinus  obpyramidalis.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist., 
vol.  TV,  p.  174. 
Melocrinus  obpyramidalis.      Wachsmuth    and    Springer,  Rev. 
Palasocr.,  pt.  II,  p.  122. 
Dorsal  cup  pentangular  obpyramidal,  truncated  at  the  base 
for  the  attachment  of  the  column.     The  brachial  series  stand 
out  in  salient  angles;  the  interbrachial  spaces  depressed,  deep- 
ening upward  and  giving  great  prominence  to  the  arm  bases. 
Plates  nodose,  the  central  node  of  each  plate  connected  with  the 
central  nodes  of  the  adjacent  plates  by  prominent  ridges;  the 
ridges  along  the  brachial  series  more  prominent  than  the  others. 


1870. 


1881 
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Basals  four,  about  as  wide  as  high.  Radials  a  little  higher 
than  wide,  hexagonal  and  heptagonal.  First  costals  hexago- 
nal, a  little  higher  than  wide,  not  quite  as  large  as  the  radials; 
second  costals  heptagonal,  as  large  as  or  a  little  smaller  than 
the  first,  higher  than  wide.  Two  distichals  in  each  series,  the 
first  hexagonal,  smaller  than  the  costals;  the  second  pentago- 
nal, smaller  than  the  first.  Palmars  present,  but  their  number 
and  form  indistinguishable.  First  interbrachials  hexagonal, 
about  as  large  as  the  first  costals,  followed  by  two  slightly- 
smaller  hexagonal  plates  in  the  second  row  and  three  still 
smaller  ones  in  the  third;  the  succeeding  plates  not  entirely 
distinguishable.  A  single  interdistichal  in  each  ray.  The 
plates  of  the  posterior  interradius  not  determined. 

Ventral  disk  nearly  fiat,  covered  with  small  plates,  and 
possessing  a  subcentral  anal  opening  with  perhaps  a  very  short 
proboscis. 

Arms  unknown. 

Remarks:  The  distinction  between  the  two  genera,  Melo- 
crinus  and  Mariacmius,  is  in  the  character  of  the  arms.  In  the 
former  genus  the  arms  are  essentially  tubular  extensions  of  the 
calyx,  giving  off  lateral,  biserial,  pinnule-bearing  arms,  while  in 
the  latter  the  arms  are  of  the  normal  type.  In  no  case  have 
the  Chicago  specimens  preserved  the  arms  with  suf^cient  per- 
fection to  allow  of  certain  generic  determination  of  M.  obpy- 
ramidalis.  In  the  internal  casts  from  this  locality,  when  suffi- 
ciently well  preserved,  the  fractured  terminations  of  the  rays 
seem  to  indicate  the  presence  of  two  large  arm  openings,  which 
would  suggest  that  they  belonged  to  Melocrinus  rather  than 
Mariacrimis,  in  which  genus  there  should  be  four  small  open- 
ings to  each  ray.  It  is  possible,  however,  that  the  rays  may 
have  usually  been  broken  off  low  down  in  such  a  manner  as  to 
leave  two  large  openings,  which  would  not  represent  the  true 
arm  openings. 

In  general  form  and  ornamentation  M.  obpyramidalis  agrees 
more  closely  v/'iXh  Mariacrinus  carleyi  from  Waldron,  Ind  ,  than 
with  any  species  of  Melocrinus,  and  because  of  this  resemblance 
some  hesitation  has  been  felt  in  placing  the  species  in  a  differ- 
ent genus.  However,  since  the  species  has  always  been  con- 
sidered as  a  Melocrinus,  and  as  no  characters  are  preserved  dis- 
proving its  alliance  to  this  genus,  it  has  been  thought  best  to 
retain  it  provisionally  in  the  genus  Melocrinus.  The  only  spe- 
cies of  Melocri?ius  with  which  M.  obpyramidalis  need  be  com- 
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pared  is  M.  obcoiiicus,  from  Waldron,  Ind.,  but  the  ornamenta- 
tion of  the  plates  in  M.  obpyramidalis  is  in  the  form  of  much 
more  definite  radiating  ridges,  and  the  interbrachial  areas  are 
flatter 

The  species  is  not  an  uncommon  one  in  the  condition  of 
internal  casts  in  the  Bridgeport  beds,  but  specimens  preserving 
the  plates,  or  good  natural  moulds  of  the  exterior,  are  rare. 
The  illustration  of  the  external  characters  of  the  species  is 
drawn  from  a  wax  cast  of  the  best  natural  mould  observed. 

Localities — Bridgeport,  Hawthorn,  Romeo,  and  Joliet. 

Genus  14     CORVriBOCRINUS     Angelin, 


Fig.  45. — Diagram  of  CorymbocrUms. 

Calyx  basin  or  cup  shaped;  basal  portions  broadly  and 
deeply  excavated ;  plates  rather  heavy,  somewhat  convex,  rarely 
ornamented;  symmetry  regularly  pentamerous,  except  in  the 
basals. 

Basals  four,  unequal,  the  distal  portions  abruptly  recurved 
at  the  margin  of  the  columnar  facet  to  form  the  inner  portion 
of  the  subcylindrical  basal  excavation.  Radials  large,  the 
proximal  portion  forming  the  major  part  of  the  walls  of  the 
basal  excavation,  the  distal  portion  bent  at  right  angles  to  the 
column.  First  costals  quadrangular,  wider  than  high,  fre- 
quently with  convex  lower  edges,  narrower  than  the  radials. 
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Second  costals  pentagonal,  axillary.  Distichals  two  in  each 
series,  rather  large.  Two  vertical  series  of  palmars  follow  each 
distichal,  arranged  alternately  like  the  double  series  of  arm 
plates,  but  connected  by  interbrachial  and  interdistichal  plates 
and  hence  forming  parts  of  the  calyx. 

Arms  long,  bifurcating,  gradually  tapering  to  the  distal 
ends,  from  their  base  up  composed  of  a  double  series  of  short 
but  wide  interlocking  pieces.     Pinnules  long. 

Interbrachials  arranged  in  one  longitudinal  series;  the  first 
plate  the  largest  in  the  calyx,  nine-sided,  extending  from  the 
upper  sloping  sides  of  the  radials  to  the  first  distichals;  the 
second  plate  is  smaller,  hexagonal,  higher  than  wide,  and  placed 
between  the  distichals  of  adjacent  rays.  There  are  two  more 
interbrachial  pieces  above,  which  are  longitudinally  arranged. 
Interdistichal  plates  one  or  two,  the  upper  one  cuneate  and  in- 
serted between  the  palmars.  This  arrangement  of  plates  is 
uniform  in  all  five  radial  and  interradial  areas. 

Construction  of  the  ventral  disk  unknown.  Column  large, 
round,  composed  of  low  segments;  axial  canal  pentalobate. 

Remarks:  The  ^enus  Corymbocrimis  has  not  been  previously 
recognized  in  America.  In  Wachsmuth  and  Springer's  Revi- 
sion of  the  Palaeocrinoidea,  Part  III,  page  io8,  six  species  of 
the  genus  are  recorded,  all  of  them  from  the  Silurian  beds  of 
Gotland,  Sweden,  and  one  from  England. 

The  species  of  Corymbocrmus  when  poorly  preserved  may 
be  confused  with  Eucalyptocrimis  of  the  type  of  E.  depressus ;  the 
arrangement  of  the  plates  in  the  dorsal  cup,  so  far  as  it  is  usu- 
ally preserved,  is  identical  in  the  two  genera,  except  for  the 
presence  in  Corymbocrimis  of  a  single  interbrachial  plate  in  the 
second  row  instead  of  two,  as  in  Eucalyptocrinus.  If  the  arms 
could  be  observed  (see  Fig.  31,  p.  42)  there  would  be  no  con- 
fusion between  the  two  genera,  and  although  the  vault  of  Co- 
rymbocr'mus  has  not  yet  been  observed,  it  is  certainly  not  simi- 
lar to  the  highly  differentiated  vault  of  Eucalyptocrinus. 
Corymbocrinus  Chicagoensis,  n.  sp.,  pi.  iv,  figs.  1-3. 

Calyx  about  as  high  as  wide,  basin  shaped,  sides  nearly 
vertical  above  the  first  costals.  Base  deeply  excavated.  Plates 
heavy,  convex. 

Basal  plates  four,  placed  at  the  bottom  of  a  remarkably 
deep  and  wide  subcylindrical  excavation,  the  bottom  of  which 
is  about  on  a  level  with  the  tops  of  the  second  costals.  Radi- 
als large,  a  large  portion  of  them  included  in   the  basal  exca- 
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vation,  their  distal  ends  bent  abruptly  outward  in  a  nearly  hor- 
izontal position.  First  costals  quadrangular,  wider  than  high; 
second  costals  pentagonal,  wider  than  high,  as  large  as  or  a 
little  larger  than  the  first.  First  distichals  equaling  in  size,  or 
larger  than  the  costals;  second  distichals  much  smaller  than 
the  first,  followed  by  two  palmars.  First  interbrachials  twice 
the  size  of  the  costals,  nine-sided,  subcircular  in  outline;  sec- 
ond interbrachials  higher  than  wide,  extending  to  the  middle 
of  the  second  distichals,  followed  by  two  more  smaller  plates 
in  longitudinal  series  Interdistichals  two,  the  second  one 
much  smaller  than  the  first. 

Ventral  disk  and  arms  unknown. 

Remarks:  This  species  differs  from  C.  niagarensis  in  its 
more  nearly  vertical  sides,  in  its  more  convex  plates,  and  in  its 
more  nearly  cylindrical  basal  excavation.  The  sides  of  the 
basal  cavity  in  this  species  are  subparallel,  the  diameter  at  the 
outside  being  but  slightly  greater  than  that  at  the  bottom;  the 
diameter  of  the  column  is  equal  to  the  diameter  of  the  bottom 
of  the  excavation,  and  the  sides  of  the  cavity  through  its  whole 
depth  must  have  been  almost  in  contact  with  the  column. 

The  internal  casts  of  the  dorsal  cup  of  Corymbocrinus  are 
not  uncommon  in  the  collections  from  Bridgeport.  The  casts 
are  characterized  by  the  remarkably  broad  and  deep  basal  cav- 
ity. The  outlines  of  the  plates  are  but  rarely  distinguishable, 
and  from  the  casts  alone  it  is  not  practicable  to  distinguish 
the  two  species  of  the  genus  which  have  been  recognized. 

Localities — Chicago,  Cicero,  and  Romeo. 
Corymbocrinus  niagarensis,  n.  sp.,  pi.  iv,  figs.  4-5. 

Calyx  depressed,  basin  shaped,  sides  convex.  Base  deeply 
excavated,  the  bottom  of  the  cavity  being  on  a  level  with  the 
second  costals.  Plates  rather  thick,  slightly  convex,  depressed 
along  the  sutures,  especially  at  the  angles  where  the  adjacent 
sutures  meet  the  bounding  suture  of  the  first  interbrachial  plate. 

Basal  plates  four,  unequal,  placed  at  the  bottom  of  the  deep 
excavation;  the  distal  ends  bent  abruptly  downward  parallel  to 
the  sides  of  the  column,  forming  the  lower  part  of  the  sides  as 
well  as  the  bottom  of  the  hollow,  conical  excavation.  Radials 
large,  a  large  portion  of  them  forming  the  sides  of  the  basal 
excavation,  their  distal  ends  bent  abruptly  outward  in  a  nearly 
horizontal  position.  First  costals  quadrangular,  wider  than 
high;  second  costals  pentagonal,  wider  than  high,  as  large  or  a 
little  larger  than  the  first.     First  distichals  equal  to  or  larger 
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than  the  costals;  the  following  plates  not  present  in  the  type 
specimen.  First  interbrachial  as  large  as  the  two  costals  com- 
bined, nine-sided,  subcircular  in  outlme;  second  interbrachial 
lying  between  the  first  distichals  of  adjacent  rays,  much  nar- 
rower than  the  first,  its  full  height  not  recognizable. 

The  ventral  disk  and  arms  unknown. 

Remarks:  This  species  differs  from  C.  chicagoeiisis  in  its 
more  flaring  sides  and  in  its  less  convex  plates,  which  are  de- 
pressed along  the  sutures  near  the  angles  at  which  the  adjacent 
sutures  meet  the  bounding  suture  of  the  first  interbrachial. 
The  sides  of  the  basal  excavation  in  this  species  are  less  nearly 
parallel  than  in  C.  chicagoe?isis,  its  diameter  at  the  outer  margin 
being  nearly  twice  that  at  the  bottom  of  the  depression,  where 
it  is  just  equal  to  the  diameter  of  the  column. 

Although  internal  casts  of  Corymbocrimts  are  not  uncom- 
mon in  the  Bridgeport  collections,  but  two  specimens  have  been 
seen  which  preserve  the  plates,  and  these  two  specimens  have 
been  made  the  types  of  the  two  species  of  the  genus  which 
are  here  recognized.  Were  the  fully  preserved  specimens  more 
common,  it  is  possible  that  the  two  species,  C.  chicagoe7isis  and 
C.  niagare?isis,  would  be  found  to  be  but  extreme  variations  of 
a  single  species,  in  which  case  the  name  C.  chicagoensis  should 
be  retained  for  all  of  them,  unless  they  should  all  be  referred 
to  the  European  species  C.  polydactylus,  an  illustration  of  which 
may  be  seen  on  page  42  of  this  bulletin. 

Locality — Chicago. 

Family  VI.     CALYPTOCRINIDiE. 
Genus  15     EUCALYPTOCRINUS     Goldfuss. 

Calyx  with  the  arms 
attached,  more  or  less 
ovate;  without  the  arms, 
resembling  a  wine  bottle 
with  concave  bottom  and 
slender  neck,  the  neck  sur- 
rounded by  ten  longitudi- 
nal partitions  closed  from 
above,  and  forming  ten 
niches  or  compartments 
into  which  the  arms,  in 
pairs,  and  to  their  full 
length,  exactly  fit.  Dorsal 
Fig.  46.-Diagram  QiEitcalyptocrinus.       cup  composed  of  four  bas- 
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als,  five  radials;  two  costals  in  each  ray,  two  distichals  in  each 
series,  one  palmar  in  each  series,  three  interbrachials  in  each 
area,  and  one  interdistichal  in  each  ray. 

The  basals,  which  form  an  inverted,  funnel-shaped  cup,  are 
not  visible  from  a  side  view,  and  the  calyx  rests  upon  the  edges 
of  the  inflected  proximal  portions  of  the  radials;  the  plates 
varying  in  size,  the  anterior  one  larger  than  the  rest  and  pierced 
by  two  rays  of  the  pentalobate  axial  canal.  Radials  large,  hex- 
agonal, the  proximal  ends  forming  the  sides  of  the  basal  con- 
cavity. First  costals  quadrangular,  the  second  pentangular, 
unless  the  upper  angle  is  truncated  by  the  interdistichals.  First 
distichals  pentagonal,  larger  than  the  second,  which  are  also 
pentagonal.  First  palmars  short,  supporting  the  arms.  First 
interbrachials  generally  the  largest  plates  of  the  dorsal  cup, 
more  than  twice  as  large  as  the  two  combined  in  the  second 
row;  the  two  latter  are  of  about  the  same  form  and  size,  much 
higher  than  wide,  and  in  contact  laterally  to  their  full  length; 
they  rise  some  distance  beyond  the  top  of  the  palmars  in 
square  or  tapering,  truncated  projections,  and  jointly  form  a 
support  for  the  interradial  partitions.  The  interdistichals  rest 
either  within  notches  formed  by  the  distichals,  or  upon  the 
truncated  upper  face  of  the  second  costals;  they  resemble  in 
form  the  combined  upper  interbrachials,  rise  like  them  to  the 
height  of  the  third  arm  plates,  and  support  in  a  similar  man- 
ner a  partition  wall  upon  their  truncated  upper  faces. 

The  ventral  disk  consists  of  four  rings  of  plates  of  pecul- 
iar structure.  The  lower  ring  is  composed  of  five  elongate  in- 
terradial pieces,  which  rest  upon  the  projecting  upper  faces  of 
the  interbrachials,  and  five  plates  of  similar  form  and  size  sup- 
ported by  the  interdistichals.  The  median  portions  of  the  ten 
plates  extend  outward  and  upward  in  the  form  of  knife-like, 
winged  processes,  of  which  the  upper  end  rises  to  near  the 
fourth  row  of  plates,  overlapping  the  plates  of  the  second  and 
third  rows,  to  the  outer  faces  of  which  they  are  united  by  suture. 
Interposed  between  these  plates  are  ten  small  trigonal  pieces, 
arranged  in  such  a  manner  that  a  plate  supported  by  an  inter- 
brachial,  and  one  supported  by  an  interdistichal,  always  meet 
laterally  over  the  top  of  one  of  the  triangular  pieces.  The  lat- 
ter plates,  which  are  somewhat  thickened  at  their  median  lines, 
form  sort  of  subpartitions  between  the  arms  of  the  various 
pairs,  without  being  visible  when  the  arms  are  intact.  Their 
edges  at  both  sides,  and  also  those  of  the  larger  plates,  are 
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pierced  by  the  ambulacral  or  arm  openings,  which  are  well  de- 
fined in  this  genus,  and  enter  the  calyx  between  the  two  plates. 
The  second  and  third  rings  of  plates,  which  form  the  tubular 
prolongation  of  the  calyx,  are  composed  of  four  plates  each; 
the  fourth  ring  consists  of  ten  pieces,  which  meet  around  the 
summit.  The  plates  of  the  second  ring  slope  upward,  two  of 
them  are  wider  and  alternate  with  the  other  two;  the  two  nar- 
rower plates  are  longer  and  angular  at  the  top,  and  the  shorter 
ones  are  truncated.  United  they  form  an  inverted  funnel, 
whose  margin  is  surrounded  by  ten  protuberances  which  repre- 
sent ten  longitudinal  ridges  upon  the  outer  surface.  The  ridges 
meet  and  are  joined  by  suture  to  the  upward  prolongations  of 
the  plates  of  the  first  ring,  forming  the  partition  walls,  while 
the  alternate  grooves  form  the  inner  parts  of  the  niches.  The 
plates  of  the  third  ring  are  narrower  than  those  of  the  second, 
and,  like  them,  are  provided  with  ten  longitudinal  elevations^ 
which  are  overlapped  by  certain  projections  passing  downward 
from  the  plates  of  the  fourth  ring.  The  plates  of  the  upper 
ring  are  quite  remarkable  as  forming  the  upper  part  of  the  anal 
tube,  the  top  of  the  crown,  and  at  the  same  time  the  encase- 
ment of  the  tips  of  the  arms.  They  are  constructed  upon  a 
plan  similar  to  that  of  the  large  plates  of  the  first  ring,  and^ 
like  them,  have  wing-like  extensions  which  from  a  ventral  as- 
pect present  a  well-defined  decagonal  star,  with  a  vacant  space 
at  the  summit.  The  lower  ends  of  these  wings  meet  the  upper 
ends  of  the  wings  of  the  first  ring,  and  with  them  form,  together 
with  the  projecting  surfaces  upon  the  plates  of  the  two  middle 
rings,  ten  continuous  partition  walls  which  extend  from  the 
edge  of  the  dorsal  cup  to  the  top  of  the  crown.  The  open 
space  at  the  summit  between  the  ends  of  the  top  ring  of  plates 
is  the  end  of  the  anal  canal,  which  is  variously  closed  by  from 
five  to  ten  small,  irregular  pieces  surrounding  the  anal  opening, 
and  sometimes  by  five  additional  larger  plates.  In  some  species 
the  anus  is  drawn  out  into  a  tube  of  greater  or  less  length  ex- 
tending beyond  the  limits  of  the  arms,  but  more  frequently  it 
rises  but  little  above  the  top  of  the  compartments. 

The  arms  are  heavy,  arranged  in  pairs,  each  pair  occupy- 
ing one  of  the  ten  compartments  with  their  backs  almost  even 
with  the  edges  of  the  partitions,  and  their  lateral  faces  abutting 
against  the  sides.  They  have  a  wide  ventral  furrow  and  are 
composed,  from  the  third  or  fourth  plate  up,  of  two  rows  of 
short,  transverse  pieces  which  are  so  closely  united  by  sutures 
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that  the  arms  must  have  moved  en  masse  upon  the  calyx.    Pin- 
nules long  and  closely  folded. 

The  visceral  cavity  is  formed  by  the  plates  of  the  dorsal 
cup  and  the  two  lower  rings  of  the  plates  of  the  disk,  the  plates 
of  the  two  upper  rings  which  form  the  neck-like  prolongation 
being,  properly  speaking,  plates  of  the  anal  tube.  The  am- 
bulacra, on  entering  the  calyx,  follow  the  grooves  on  the  inner 
floor  and  meet  near  the  top  of  the  second  ring. 

Column  moderately  large,  generally  round,  composed  of 
rather  long  joints  with  pentalobate  axial  canal.  It  has  no  lat- 
eral cirri,  but  at  the  end  branches  into  a  multitude  of  rootlets. 
Eucalyptocrinus  crassus     Hall,  pi.  v,  figs.  1-2. 

1863.     Eucalyptocrinus  crassus.     Hall,  Trans.  Albany  Inst.,  vol.  I\',  p. 

197. 
1865.    Eucalyptocrinus  chicagoensis.    Winchelland  Marcy,  Mem.  Bost. 

Soc.  Nat.  Hist.,  vol.  I,  p.  90. 
1875.    Eucalyptocrinus  {s'^.MxxditX..).     Worthen,  Geol.  Surv.  111.,  vol.  VI, 

pi.  xxiv,  figs.  2-2a. 
1875.    Eucalyptocrinus  crassus.    Hall  and  Whitfield,  Pal.  Ohio,  vol.  II. 

p.  129,  pi.  vi,  fig.  II. 
1879.    Eucalyptocrinus  crassus.     Hall,  28th  Rep.  N.Y.  State   Mus.  Nat. 
Hist.,  p.  141,  pi.  xvii,figs.  i-ii;  pl.xviii,figs.  1-9;  pi.  xix,  figs.  2, 4, 5. 
1879.     Eucalyptocrinus  constrictus.     Hall,  Trans.  Albany  Inst.,  vol.  X, 

p.  10  (abstract). 
1881.    Eucalyptocrinus  crassus.     Hall,  nth  Rep.  Geol.  and  Nat.  Hist. 
Ind.,  p.  272,  pi.  xvii.figs.  i-ii;  pi.  xviii,  figs.  1-9;  pi.  xix,  figs.  2. 

4.  5- 
1881.    Eucalyptocrinus  constrictus.     Hall,   nth  Rep.  Geol.  and  Nat. 

Hist.,  Ind.,  p.  273,  pi.  XV,  fig.  i. 
1885.    Eucalyptocrinus  crassus.     Wachsmuth  and  Springer,  Rev.  Pa- 

heocr.,  pt.  Ill,  p.  133. 
1897.    Eucalyptocrinus  crassus.     Wachsmuth  and   Springer,  N.  Am. 
Crin.  Cam.,  vol.  I,  p.  342,  pi.  Ixxxi,  figs.  1-6,  14-15. 
Body  large,  sometimes  attaining  a  length  of  10  c.  m.  from 
the  base  to  the  top  of  the  vault,  and  a  width  of  6  c.  m.,  elon- 
gate subelliptical  in  outline,  the    length  as   a  rule  twice  the 
width. 

Dorsal  cup  subturbinate,  massive,  truncate  and  deeply  ex- 
cavated at  the  base,  the  sides  straight,  a  little  concave  or  a  lit- 
tle convex.  The  height  to  the  top  of  the  interbrachials  and  in- 
terdistichals  almost  equal  to  the  height  of  the  compartments 
upon  the  ventral  disk  for  the  reception  of  the  arms.  Surface 
of  the  plates  flat  and  without  ornamentation. 

Basals  small,  at  the  bottom  of  a  deep  funnel-shaped  con- 
cavity.    Radials   large,  longer  than  wide,    forming   a    broad, 
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slightly  spreading  cup  which  extends  out  laterally  beyond  the 
sides  of  the  column.  First  costals  quadrangular,  their  length 
equal  to  or  less  than  their  breadth,  widest  at  the  base,  the 
lower  and  lateral  faces  convex.  Second  costals  smaller,  equal 
to  or  larger  than  the  first,  generally  pentangular,  sometimes 
with  the  distal  angle  truncated  by  the  interdistichal.  First 
distichals  almost  as  large  as  the  axillary  costals;  the  second, 
one  third  the  size  of  the  first.  First  palmars  very  short  and 
trigonal.  First  interbrachials  large,  the  proportion  of  their 
length  to  their  width  as  five  to  three,  the  greatest  width  at  the 
intercostal  suture  line  from  which  point  it  tapers  to  both  ends, 
all  sides  generally  concave.  The  two  plates  of  the  second 
row  of  interbrachials  truncating  the  distal  margin  of  the  first* 
and  both  together  about  two  thirds  its  size.  The  interdistichal 
is  of  a  similar  form  to  the  two  upper  interbrachials,  but  one 
third  smaller. 

Height  of  the  ventral  disk  in  the  casts,  without  the  tubu- 
lar prolongation,  considerably  less  than,  and  the  width  nearly 
equal  to,  that  of  the  dorsal  cup.  The  sides  nearly  vertical  be- 
low, bending  abruptly  inward  above  and  sloping  rapidly  to  the 
base  of  the  tubular  prolongation.  Ten  conspicuous  keel-like 
ridges  extend  from  the  interbrachial  and  interdistichal  spaces 
over  the  vault  from  the  base  to  the  summit. 

Arms  stout,  a  little  tapering  at  the  upper  ends.  They  are 
composed  of  extremely  short  transverse  pieces. 

Remarks:  This  is  one  of  the  commonest  crinoids  in  the 
fauna,  but  only  rarely  are  the  specimens  preserved  otherwise 
than  as  internal  casts.  A  few  specimens  with  the  plates  par- 
tially preserved  have  been  examined,  and  in  these  the  plates 
are  seen  to  be  perfectly  smooth  as  in  the  specimens  from  Wal- 
dron,  Ind.  The  species  exhibits  a  great  variation  in  form,  but 
not  so  great  as  the  same  species  in  the  Waldron  fauna.  It 
varies  in  the  relative  height  and  width  of  the  dorsal  cup;  in  the 
contour  of  the  dorsal  cup,  the  sides  of  which  are  either  some- 
what constricted,  straight,  or  bulging  between  the  base  of  the 
cup  and  the  arm  bases,  and  in  the  amount  of  truncation  and 
of  excavation  of  the  base.  But  rarely  are  the  arms  and  the 
partition  walls  of  the  ventral  side,  or  their  casts,  preserved,  but 
when  they  can  be  recognized  they  are  not  unlike  the  same 
parts  in  the  Waldron  specimens.  The  type  specimen  of  E. 
chic  ago  ensis,  W.  and  M.,  has  been  examined,  and  it  in  no  respect 
differs  from   the  E.  crassus.     The  specimen   illustrated  as  E. 
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crassusby  Hall  in  the  20th  Report  of  the  N.  Y.  State  Cabinet 
of  Natural  History  is  believed  to  be  the  internal  cast  of  another 
species  described  here  under  the  name  E.  nodiilosus. 
Locality — Bridgeport. 

Eucalyptocrinus  turbinatus     S.  A.  M.,  pi.  vi,figs.  12. 

1882.    Eiicalyptocriniis  turbinatus.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist., 

vol.  V,  p.  82,  pi.  iii,  figs.  5-5a. 
1885.    Eucalyptocrinus  turbinatus.     VVachsmuth  and  Springer,  Rev. 

Paheocr.,  pt.  Ill,  p.  134. 
1897.    Eucalyptocrinus  turbinatus.     VVachsmuth  and  Springer,  N.  Am. 

Crin.  Cam.,  vol.  I,  p.  351,  pi.  lxxxii,fig.  13. 

Body  rather  large,  depressed,  in  the  cast  nearly  as  high  as 
wide. 

Dorsal  cup  obconical,  rapidly  expanding  upward  from  the 
basal  concavity,  slightly  constricted  above  the  radials,  the  ex- 
treme upper  end  curving  abruptly  upward.  Basal  concavity 
moderately  deep  and  obscurely  pentangular.  Suture  lines  in 
the  casts  defined  by  angularities,  the  inner  spaces  of  the  plates 
slightly  concave. 

Radials,  as  exposed  in  a  side  view,  comparatively  small, 
wider  than  long.  First  costals  quadrangular,  nearly  as  long  as 
wide;  second  costals  hexagonal,  a  little  larger  than  the  first, 
the  sloping  upper  sides  steep,  the  distal  ends  truncated  by  the 
interdistichals.  First  distichals  as  large  as  the  second  costals; 
the  second  much  smaller.  Palmars  minute.  First  interbrachial 
longer  than  wide;  the  two  plates  in  the  second  row  forming  a 
rhomb  with  the  two  acute  angles  truncated.  Interdistichals 
comparatively  short. 

The  ventral  disk,  in  the  cast,  depressed,  the  sides  nearly 
vertical  below,  bending  abruptly  inward  above,  making  the 
top  nearly  flat  and  meeting  the  tubular  prolongation  at  nearly 
a  right  angle.  The  surface  rqarked  by  ten  well  marked,  keel- 
like, longitudinal  ridges,  which  pass  from  the  interbrachial  and 
interdistichal  spaces  to  the  base  of  the  tubular  prolongation. 
Length  of  the  tubular  prolongation  unknown. 

Remarks:  This  rather  uncommon  species  is  known  only 
from  internal  casts,  and  has  all  the  appearances  of  being  a  much 
depressed  variety  of  E.  crassiis.  Although  E.  rrassus,  in  its  typ- 
ical locality,  Waldron,  Ind.,  exhibits  a  remarkable  range  of  vari- 
ation, so  far  as  known  it  does  not  assume  the  much  depressed 
turbinate  form  of  El.  turbinatus,  and  as  intermediate  forms  do 
not  entirely  connect  the  typical  E.  turbinatus  with  the  typical 
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form  of  E.  crassiis  in  the  Chicago  fauna,  they  will,  for  the  pres- 
ent at  least,  until  more  perfectly  preserved  material  showing 
the  external  characters  can  be  examined,  be  considered  as  two 
distinct  species. 

Locality — Bridgeport. 

Eucalyptocrinus  egani    S.  A.  M,,  pi,  vii,  fig.  4. 

1880.    Eucalyptocrinus  {Hypanthocrinus)  egani.     S.  A.  M.,  Jour.  Cinn. 

Soc.  Nat.  Hist.,  vol.  Ill,  p.  140,  pi.  iv,  figs.  la-c. 
1885.    Eucalyptocrinus  Egani.     Wachsmuth  and  Springer,  Rev.  Pala:'- 

ocr.,  pt.  Ill,  p.  133. 
1897.     Eucalyptocrinus  Egani.      Wachsmuth   and   Springer,    N.   Am. 

Crin.  Cam.,  vol.  I,  p.  352,  pi.  Ixxxii,  figs.  11-12. 

Body  with  the  partition  walls  between  the  arms  attached, 
elongate,  cylindrico-elliptical.  The  entire  height  from  the 
base  to  the  summit  of  the  anal  tube  from  two  and  one  half  to 
three  times  the  width  at  the  arm  bases. 

Dorsal  cup  a  little  higher  than  wide,  obconical,  the  base 
distinctly  truncated  and  not  excavated  in  the  casts,  the  sides 
straight  or  slightly  convex,  and  projecting  conspicuously  over 
the  sides  of  the  disk.  Radials  nearly  as  long  as  wide.  The 
first  costals  longer  than  wide  and  narrower  above  than  below; 
the  second  about  equal  in  length  to  the  first,  and  truncated  by 
the  interdistichals.  First  distichals  pentagonal,  smaller  than 
the  costals;  the  second  much  smaller  than  the  first,  pentagonal, 
supporting  the  arms.^  First  interbrachials  the  largest  plates  in 
the  calyx,  nearly  twice  as  long  as  wide,  widest  at  or  a  little 
above  the  middle.  The  two  interbrachials  in  the  second  row 
together  much  smaller  than  the  first.  The  interdistichal  plates 
smaller  than  the  two  interbrachials  of  the  second  row  com- 
bined. 

Ventral  disk  elevated,  but  slightly  tapering,  its  upper  mar- 
gin curving  abruptly  to  the  base  of  the  neck,  which  expands 
rapidly  upward.  It  rises  apparently  far  beyond  the  arms,  and 
tapers  in  size  as  rapidly  as  it  increases  below. 

Remarks:  This  species  has  been  observed  only  in  the  form 
of  casts.  The  dorsal  cup  alone  has  much  the  form  of  E.  crassiis, 
but  is  usually  somewhat  more  slender  with  more  elongate 
plates,  but  when  the  cast  of  the  vault  is  preserved  the  two  spe- 
cies are  seen  to  be  entirely  distinct.  E.  egani  differs  from  all 
the  remaining  associated  species  of  the  genus  in  its  much  ele- 
vated, somewhat  conical  ventral  disk,  as  seen  in  the  casts.  This 
difference  in  form  between  the  vaults  of  E.  egani  and  E.  crassus 
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may  be  well  seen  by  a  comparison  of  the  accompanying  fig- 
ures of  the  two  species. 
Locality — Bridgeport. 

Eucalyptocrinus  obconicus     Hall,  pi.  vii,  fig.  8. 

1867.     Eucalyptocrinus  obconicus.     Hall,  20th  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  p.  323,  pi.  xi,  fig.  i. 
1870.     Eucalyptocrinus  obconicus.     Hall,  20th  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  Rev.  Ed.,  p.  365,  pi.  xi,  fig.  i. 
1885.    Eucalyptocrinus  obconicus.      VVachsmuth  and  Springer,   Rev* 

Palitocr.,  pt.  Ill,  p.  133. 
1897.    Eucalyptocrinus  obconicus.     Wachsmuth  and  Springer,  N.  Am. 

Crin.  Cam.,  vol.  I,  p.  353,  pi.  ixxxiii,  fig.  13. 

A  small  species,  known  only  from  internal  casts  of  the 
dorsal  cup.  Dorsal  cup  obconical,  elongate,  very  slender  and 
pointed  below,  much  higher  than  wide.  This  species  differs 
from  all  others  of  the  genus  in  the  absence  of  a  basal  excava- 
tion, the  basal  plates  forming  instead  a  small  obconical  cup. 

Basals  small.  Radials  one  and  one  half  times  as  high  as 
wide,  the  upper  sloping  faces  very  short.  First  costals  quad- 
rangular, about  as  wide  as  high ;  the  second  pentagonal,  as  large 
or  a  little  larger  than  the  first.  First  distichals  about  equal  in 
size  to  the  second  costals,  those  of  the  same  ray  in  lateral  con- 
tact; the  second  very  small.  First  interbrachials  the  largest 
plates  in  the  calyx,  nearly  twice  as  high  as  wide;  the  two  in 
the  second  row  shorter  and  narrower.  Interdistichals  small, 
angular  below. 

Remarks:  This  peculiar  little  species  is  not  a  common  one 
in  the  fauna  of  our  district,  but  it  may  always  be  easily  rec- 
ognized by  its  peculiar  slender  form  with  no  basal  concavity. 
Because  of  the  lack  of  satisfactory  specimens  for  illustration, 
the  figure  on  plate  vii  is  a  copy  from  Hall's  original  illustration 
of  the  species. 

Locality —  Romeo. 

Eucalyptocrinus  nodulosus,  n.  sp.,  pi.  vii,  figs.  1-3. 

1867    Eucalyptocrinus  crassus.    Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  p.  323,  pi.  xi.  fig.  2. 
1870.    Eucalyptocrinus  crassus.    Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 
Hist.,  Rev.  Ed.,  p.  365,  pi.  xi,  fig.  2. 

Calyx  of  moderate  size,  dorsal  cup  subhemispherical,  trun- 
cated below;  basal  excavation  pentagonal,  broad  and  moder- 
ately deep,  with  a  small  columnar  facet  placed  in  a  secondary 
excavation.  Plates  convex,  ornamented  with  small,  thickly- 
placed  rounded  nodes. 
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Basals  large,  in  the  bottom  of  the  basal  excavation,  but 
clearly  visible  beyond  the  columnar  facet.  Radials  hexagonal, 
slightly  longer  than  wide,  the  proximal  half  bent  abruptly  in- 
ward to  form  the  sides  of  the  basal  concavity  and  grooved  lon- 
gitudinally, so  that  the  angles  of  the  pentagonal  concavity  are 
directed  radially,  distal  half  of  the  plates  sloping  outward  and 
upward.  First  costals  quadrangular,  wider  than  high;  the  sec- 
ond hexagonal,  about  as  high  as  wide,  a  little  larger  than  the 
first.  First  distichals  pentagonal,  smaller  than  the  second  cos- 
tals; second  distichals  smaller  than  the  first.  First  interbrach- 
ials  a  little  higher  than  wide,  followed  by  two  plates  in  the 
second  row,  which  are  very  high  and  narrow.  Interdistichal 
plates  resting  upon  the  truncated  upper  ends  of  the  second 
costals  a  little  smaller  than  the  two  second  interbrachials  com- 
bined. 

The  vault,  partition  walls  and  arms  not  preserved. 

Remarks:  The  ornamentation  of  this  species  approaches 
E.  asper,  but  it  is  distinguished  from  that  species  by  the  rather 
broadly  truncate  base  with  the  broad,  pentagonal,  angular  basal 
excavation,  at  the  center  of  which  is  the  small  excavated  col- 
umnar facet.  It  is  described  from  a  squeeze  in  the  collection 
of-Mr.  W.  R.  Head,  taken  from  the  natural  mould  which  is  said 
to  be  in  the  collection  of  the  late  Dr.  James  Hall  of  Albany, 
N.  Y. 

Among  the  specimens  from  Bridgeport  and  other  locali- 
ties are  many  internal  casts  of  a  species  of  Eucalyptocritms, 
which  differ  from  the  associated  casts  of  E.  crassus  in  their 
shorter  dorsal  cup  with  a  rounder  base  and  a  broader  basal 
cavity.  They  also  differ  from  E.  crassus  in  never  attaining  so 
large  a  size  as  that  species  sometimes  does.  These  specimens 
are  probably  the  casts  of  E.  ?iodulosus,  and  will  be  so  considered 
until  something  to  the  contrary  is  proved.  Hall's  illustration 
of  E.  crassus  from  Racine,  Wis.,  is  one  of  these  internal  casts, 
and  is  here  referred  to  the  new  species,  E.  iwdulosus. 

The  species  is  of  particular  interest,  because  the  form  of 
the  basal  concavity,  and  the  large  size  of  the  basal  plates,  seem 
to  indicate  a  transition  between  the  genera  Eticalyptocriiius  and 
Callicrinus. 

Localities — Bridgeport  and  Romeo. 
Eucalyptocrinus  asper,  n.  sp.,  pi.  v,  figs.  4-7- 

Dorsal  cup,  the  only  portion  of  the  species  observed,  de- 
pressed subhemispherical  or  saucer  shaped,  as  wide  or  wider 


I 


THE    NATURAL    HISTORY    SURVEY  III 

than  high.  Basal  concavity  small  and  moderately  deep.  Sur- 
face of  the  plates  flat  and  thickly  covered  with  rather  coarse, 
irregularly  scattered  nodes. 

Radials  of  moderate  size,  rapidly  tapering  to  their  proxi- 
mal ends,  directed  horizontally  except  at  their  extreme  proxi- 
mal ends,  which  take  part  in  the  basal  concavity.  First  costals 
quadrangular,  one-and-one-half  times  as  wide,as  high;  the  sec- 
ond hexagonal,  about  equal  in  size  to  the  radials,  truncated  at 
the  distal  end  by  the  interdistichal  plates.  First  distichals  as 
large  as,  or  a  little  smaller  than,  the  last  costals;  the  second  dis- 
tichals smaller  than  the  first.  First  interbrachials  larger  than 
the  radials,  nearly  as  wide  as  high;  those  of  the  second  row 
together  smaller  than  the  first.  Interdistichals  subrhomboidal, 
the  upper  and  lower  ends  truncated,  smaller  than  the  two  sec- 
ond interbrachials  together.  All  the  plates  above  the  radials 
curving  rapidly  upward  so  that  at  the  top  the  sides  of  the  dor- 
sal cup  are  nearly  vertical. 

Ventral  disk  unknown. 

Remarks:  This  species  is  one  of  the  most  abundant  ones 
of  the  fauna,  but  is  rarel}^  preserved  otherwise  than  as  internal 
casts.  It  is  the  species  that  has  commonly  been  identified  as 
E.  ccBlaUis.  Wachsmuth  and  Springer*  have  shown  that  the 
Waldron  E.  ccelatus  is  quite  different  from  the  true  E.  ccclatus 
from  the  New  York  Niagara,  and  have  referred  the  Waldron 
species  to  Miller's  E.  elrodi.  The  Chicago  species  comes 
nearer  being  the  E.  elrodi  as  interpreted  by  Wachsmuth  and 
Springer  than  any  other  described  species,  but  it  possesses 
some  characters  distinguishing  it  from  that  one  which  are  be- 
lieved to  be  of  specific  value.  The  nodes  with  which  the 
plates  are  thickly  studded  are  coarser  than  in  E.  elrodi,  and  never 
show  the  tendency  of  running  together  and  forming  low,  wavy 
ridges.  The  columnar  facet  and  the  basal  concavity  also  arc 
much  smaller  than  in  E.  elrodi,  and  the  concavity  has  not  been 
observed  surrounded  by  the  ring-like  projection  upon  the  radial 
plates  which  is  so  often  present  in  that  species. 

Localities — Bridgeport  and  Hawthorn. 

Eucalyptocrinus  ornatus     Hall,  pi.  vi,  figs.  5-6. 

1861.    Eucalyptocrinus  ornatus.    Hall,  Rep.  Prog.  Geol.  Surv.Wis.  for 

i860,  p.  20. 
1865.    Eucalyptocrinus  ornatus,   Winchell  and  Marcy,  Mem.  Bost.  Soc. 

Nat.  Hist.,  vol.  I,  p.  91. 

*  N.  Am.  Crin.  Cam  .  Vol.  I,  p.  340. 
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1867.    Eucalyptocrinus  ornatiis.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Xat. 

Hist.,  p.  329,  pi.  xi,  figs.  4-5. 
1870.     Eucalyptocrinus  ornaius.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  Rev.  Ed.,  p.  366,  pi.  xi,  figs.  4-5. 
1885.    Eucalyptocrinus  ornatiis.     Wachsmuth  and  Springer,  Rev.  Pa- 

k^ocr.,  pt.  HI,  p.  134. 
1897.    Eucalyptocrinus  omatus.     Wachsmuth   and   Springer,  N.  Am. 

Crin.  Cam.,  vol.  I,  p.  340,  pi.  Ixxxii,  fig.  10. 

The  dorsal  cup,  the  only  part  of  this  species  that  has  been 
observed,  rather  small,  depressed  subhemispherical  or  deep 
saucer  shaped,  wider  than  high.  Plates  convex,  the  sutures 
placed  in  shallow  furrows;  their  surfaces  ornamented  with  very 
fine  wavy  ridges  passing  out  from  the  centers  of  the  plates  to 
their  sides,  but  not  continuing  to  adjoining  plates.  Basal  con- 
cavity sharply  pentangular,  rather  large  and  deep. 

Basal  plates  small,  situated  in  the  bottom  of  the  basal  con- 
cavity. Radials  of  medium  size,  tapering  rapidly  to  their  proxi- 
mal ends,  which  are  abruptly  turned  inward  to  form  the  sides 
of  the  basal  cavity,  the  distal  portions  of  the  plates  extending 
out  almost  horizontally.  First  costals  quadrangular,  about  one- 
and-one-half  times  as  wide  as  high;  the  second  costals  much 
larger  than  the  first,  nearly  as  large  as  the  radials,  hexagonal, 
the  distal  end  truncated  by  the  interdistichals.  First  distichals 
two- thirds  as  large  as  the  second  costals;  the  second  distichals 
smaller  than  the  first,  and  the  palmars  still  smaller.  First  inter- 
brachials  larger  than  the  radials,  nearly  as  wide  as  high;  those 
of  the  second  row  together  smaller  than  the  first.  The  inter- 
distichals subrhomboidal,  truncated  above  and  below,  smaller 
than  the  two  second  interbrachials  together. 

Remarks:  This  common  species  generally  occurs  as  inter- 
nal casts,  but  a  considerable  number  of  specimens  have  been 
observed  in  which  the  plates  are  well  preserved.  In  none  of 
these  has  the  ornamentation  of  the  plates  been  observed  to  be 
so  conspicuous  as  it  is  made  to  appear  in  Hall's  original  figure 
of  the  species,  it  being  generally  of  so  fine  a  character  that  it 
can  only  be  observed  when  the  specimen  is  held  in  such  a  po- 
sition that  the  light  strikes  it  at  just  the  proper  angle.  The 
sharply  pentangular  basal  concavity  is  also  a  feature  not  well 
shown  in  Hall's  illustration.  Notwithstanding  these  differences, 
there  can  be  little  doubt  of  the  accuracy  of  the  identification  of 
the  Chicago  specimens,  because  of  their  great  abundance,  and 
because  of  the  almost  exact  similarity  in  general  form  and  size 
with  Hall's  species. 
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In  general  form  E.  ornatus  is  almost  exactly  like  E.  asper, 
but  besides  the  difference  in  the  ornamentation  of  the  plates, 
it  constantly  differs  from  that  species  in  its  smaller  size,  and  in 
its  larger  and  deeper  pentangular  basal  concavity.  If  these 
characters  are  kept  in  mind  little  difficulty  will  be  experienced 
in  distinguishing  the  internal  casts  of  the  two  species.  The 
internal  casts  of  E.  ornatus  may  be  distinguished  from  speci- 
mens of  E.  depressus  in  the  same  state  of  preservation,  by  the 
much  broader  and  deeper  basal  cavity  in  the  latter  species,  and 
in  its  more  vertical  sides.  The  internal  casts  of  all  three  of 
these  species  show  considerable  variation,  and  in  a  large  col- 
lection of  specimens  almost  a  complete  series,  with  all  inter- 
mediate forms,  may  be  selected,  ranging  from  the  small  spec- 
imens of  E.  depressus  with  the  broad  basal  cavity,  through  E. 
ornatus,  to  the  larger  specimens  of  E.  asper  with  the  small  basal 
cavity.  Most  of  the  specimens,  however,  can  be  quite  readily 
placed  in  one  of  the  three  species. 

Localities — Bridgeport  and  Romeo. 

Eucalyptocrinus  rotundus     S.  A.  M„  pi.  v,  fig.  3. 

1882.    Eucalyptocrinus  rotundus.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist., 

vol.  V,  p.  82,  pi,  ill,  figs.  4,  4a-c. 
1885.     Eucalyptocrinus  rotundus.      VVachsmuth  and   Springer,    Rev. 

PaUeocr.,  pt.  Ill,  p.  134. 
1R97.    Eucalyptocrinus  rotundus.     Wachsmuth  and  Springer,  N.  Am. 

Crin.  Cam.,  vol.  I,  p.  3S0. 

Body,  with  the  partition  walls  attached,  small,  subglobose. 
The  inner  cavity,  exclusive  of  the  tubular  prolongation  of  the 
vault,  wider  than  high. 

Dorsal  cup  low  saucer  shaped,  the  basal  concavity  small 
Radials  wider  than  long,  their  upper  faces  concave.  First  cos- 
tals  twice  as  wide  as  high;  the  second  about  the  size  of  the  first, 
a  little  higher  at  the  median  line,  the  distal  ends  truncated  by 
the  interdistichals.  First  distichals  almost  as  large  as  the  cos- 
tals.     The  form  of  the  other  plates  undeterminable. 

Ventral  disk  depressed  but  higher  than  the  dorsal  cup,  the 
sides  in  the  cast  nearly  vertical  below,  bending  abruptly  inward 
above  to  the  base  of  the  tubular  prolongation.  Ten  promi- 
nent keel-like  ridges  pass  from  the  base  to  the  summit  of  the 
vault,  starting  from  the  interbrachial  and  interdistichal  spaces. 
Tubular  prolongation  thick,  the  sides  subparallel  from  base  to 
summit. 

Remarks:   The  specimen  to  which  Miller  gave  the  name  £. 
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rotundus  is  probably,  as  suggested  by  Wachsmuth  and  Springer, 
but  an  immature  individual  of  some  other  species.  This  can- 
not be  certainly  determined,  however,  from  the  material  at 
hand,  and  so  for  the  present  Miller's  name  will  be  provision- 
ally retained. 

Locality — Bridgeport. 

Eucalyptocrinus  depressus    S.  A.  M.,  pi.  vii,  figs,  5-7. 

1880.    Eucalyptocrinus  depressus.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist., 
vol.  HI,  p.  232,  pi.  vii,  figs.  I,  la-b. 

1885.     Eucalyptocrinus    depressus.     Wachsmuth    and   Springer,    Rev, 
Palaeocr,,  pt.  Ill,  p.  133. 

1897.  Eucalyptocrinus  depressus.  Wachsmuth  and  Springer,  N.  Am. 
Crin.  Cam.,  vol.  I,  p.  349,  pi.  Ixxxiii,  figs.  3,  4a-b, 
Body  of  moderate  size,  subcylindrical,  twice  as  high  as 
wide,  a  little  tapering  to  the  upper  end,  distinctly  flattened  and 
concave  at  the  poles.  The  height  of  the  calyx,  as  observed  in 
the  casts,  exclusive  of  the  tubular  prolongation,  is  about  equal 
to  the  greatest  width  across  the  first  distichals,  with  the  dorsal 
cup  and  the  tegmen  about  equal  in  height.  The  tubular  pro- 
longation above,  almost  as  long  as  the  rest  of  the  calyx,  wid- 
ening at  both  ends. 

Dorsal  cup  almost  twice  as  wide  as  high,  the  distal  part  of 
the  radials  and  the  extreme  proximal  ends  of  the  first  inter- 
brachials  forming  the  truncated  bottom,  the  distal  part  of  the 
latter  and  the  first  costals  gently  curving  upward,  the  succeed- 
ing plates  vertical.  Plates  a  little  convex,  their  surface  appar- 
ently rugose.  Basal  concavity  deeply  and  broadly  funnel 
shaped,  the  basals  constituting  but  little  more  than  the  bottom 
part. 

Radials  slightly  longer  than  wide,  their  distal  half  more  or 
less  horizontal  in  position,  and  but  slightly  visible  from  a  side 
view,  the  proximal  half  forming  the  slanting  sides  of  the  basal 
concavity.  First  costals  twice  as  wide  as  long,  a  little  shorter 
than  the  second  at  the  median  line,  the  distal  end  of  the  latter 
slightly  truncated  by  the  interdistichals.  First  distichals  about 
a  third  smaller  than  the  upper  costals;  the  second  ones  half  the 
size  of  the  first,  their  upper  angles  quite  obtuse.  First  palmars 
very  small  and  pentangular.  First  interbrachials  subrotundate, 
as  long  as  wide,  those  of  the  second  row  as  long,  but  together 
narrower  than  the  first,  their  upper  ends  rising  to  the  bases  of 
the  second  arm  plates.  The  interdistichals  have  almost  the 
form  of  the  two  upper  interbrachials  combined,  but  are  some- 
what smaller. 
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Partition  walls  of  the  vault  nearly  twice  as  long  as  the 
height  of  dorsal  cup,  moderately  thin,  the  outer  edges  rounded 
to  near  the  top,  then  slightly  widening  and  curving  abruptly 
inward  and  somewhat  downward,  so  as  to  form  a  shallow  de- 
pression around  the  summit.  The  upper  ends  inclose  five 
rather  large  plates  with  a  pentangular  open  space,  the  overly- 
ing plates  noL  being  preserved  in  the  specimen. 

Of  the  arms  only  the  proximal  plates  are  preserved,  and 
these  are  comparatively  long. 

Remarks:  This  is  a  common  and  well  characterized  species 
in  the  Chicago  fauna,  but  the  plates  are  rarely  preserved.  The 
specimens  usually  collected  are  the  internal  casts  of  the  dorsal 
cup  alone.  These  casts  present  a  considerable  range  of  varia- 
tion, but  can  generally  be  recognized  by  their  moderate  size 
with  the  broad  and  deep  basal  excavation.  The  size  of  the 
basal  excavation  varies  somewhat,  however,  and  it  is  sometimes 
difficult  to  draw  a  line  between  the  internal  casts  of  E.  depres- 
s?(s  with  rather  small  basal  excavations  and  the  much  de- 
pressed, intermediate  sized  specimens  of  E.  or?iaUis  with  large 
excavations. 

Locality — Bridgeport. 
Eucalyptocrinus  inornatus,  n.  sp.,  pi.  vi,  figs.  3-4. 

Species  known  only  from  the  dorsal  cup.  Dorsal  cup  much 
depressed,  low  saucer  shaped,  more  than  twice  as  wide  as  high. 
Basal  concavity  small  and  shallow.  Surface  of  the  plates  flat, 
perfectly  smooth. 

Basals  very  small,  included  in  the  basal  concavity.  Ra- 
dials  small,  directed  horizontally,  tapering  rapidly  to  the  prox- 
imal ends  which  form  the  sides  of  the  basal  concavity.  First 
costals  quadrangular,  wider  than  high,  a  little  smaller  than  the 
radials  and  directed  nearly  horizontally;  the  second  hexagonal, 
truncated  by  the  interdistichals,  about  as  large  or  a  little  larger 
than  the  basals,  curving  upward  from  the  horizontal  position  a 
little  more  than  the  first  costals.  The  distichals  curving  up- 
ward more  rapidly,  the  first  ones  nearly  as  large  as  the  second 
costals,  the  second  much  smaller  and  followed  by  two  small 
palmars.  First  interbrachials  the  largest  plates  of  the  calyx, 
higher  than  wide;  the  two  second  costals  together  about  as 
large  as  the  first.  Interdistichal  plates  large,  but  not  so  large 
as  the  two  second  interbrachials  combined. 

Remarks:  This  species  is  remarkable  for  its  much  de- 
pressed form,  its  small  basal  concavity,  and  its  unornamented 
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surface.  As  with  the  other  species  in  the  fauna,  it  is  ordinarily 
preserved  as  internal  casts.  These  casts  approach  most  nearly 
in  form  and  size  to  those  of  £..  asper,  but  they  can  always  be 
recognized  by  their  more  depressed  form  and  by  their  basal 
concavity,  which  is  even  smaller  than  in  that  species.  When 
the  plates  are  preserved  the  two  species  cannot  be  confused 
because  of  the  perfectly  smooth  surface  of  E.  inornahis  and  the 
coarsely  nodose  surface  of  E.  asper. 

Localities — Bridgeport  and  Hawthorn. 

Eucalyptocrinus  magnus     Worthen  (?),  pi.  vi,  fig.  7. 

1875.     Eucalyptocrinus  fnagnus.     Worthen,  Geol.  Surv,  111.,  vol.  VI,  p. 

50T,  pi.  XXV,  fig.  3. 
1885.    Eucalyptocrinus  magnus.    Wachsmuth  and  Springer,  Rev.  Pa- 

laeocr.,  pt.  Ill,  p.  133. 

1891.  Eucalyptocrinus  gorlyyi.     S.  A.  M.,  Adv.  Sheets,  17th  Rep.  Geol. 

Surv.  Ind.,  p.  39,  pi.  vii,  figs.  5-6. 

1892.  Eucalyptocrijttis  gorbyi.     S.  A.  M.,   17th   Rep.  Geol.  Nat.  Hist. 

Ind.,  p.  649,  pi.  vii,  figs.  5-6. 
1897.     Eucalyptocrinus  ?nagnus.     Wachsmuth  and  Springer,  N.   Am. 
Crin.  Cam.,  vol.  I,  p.  348,  pi.  Ixxxii,  figs  7-8. 

A  large  species  known  in  the  Chicago  fauna  only  from  one 
internal  cast  of  the  dorsal  cup.  Dorsal  cup  depressed  tur- 
binate, a  little  more  than  twice  as  wide  as  high.  Basal  con- 
cavity of  moderate  size. 

Radials,  as  exposed  to  view,  wider  than  long,  forming  a 
shallow  saucer-shaped  cup.  First  costals  somewhat  smaller 
than  the  radials, with  slightly  convex  sides.  Second  costals  hex- 
agonal, wider  and  longer  than  the  first,  the  sloping  upper  faces 
unusually  steep,  the  upper  angles  truncated  by  the  interdis- 
tichals.  First  distichals  about  as  large  as  the  second  costals; 
the  second  less  than  one-half  the  size  of  the  first;  the  arm-bear- 
ing palmars  trigonal  and  quite  small.  First  interbrachials  the 
largest  plates  in  the  cup,  decagonal,  subrhomboidal  in  outline, 
the  sides  more  or  less  concave;  the  two  plates  in  the  second 
row  together  a  little  narrower  than  the  first.  Interdistichals 
large,  but  smaller  than  the  two  second  interbrachials  together. 

Remarks:  The  one  large  individual  which  has  been  doubt- 
fully identified  as  E.  magnus  does  not  agree  in  all  particulars 
with  the  descriptions  and  illustrations  of  that  species.  It  is 
possible,  however,  that  the  resemblance  would  be  closer  if  the 
plates  were  preserved.  The  most  important  difference  is  the 
absence  in  the  Chicago  specimen.of  the  peculiar  elongation  of 
the  lower  part  of  the  dorsal  cup,  which  gives  to  the  true  E. 
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magniis  its  drawn  out  appearance.  The  radial  plates  in  the 
Chicago  specimen  are  proportionately  a  little  larger  than  in 
the  authentic  E.  magmis ;  and  the  two  second  interbrachials  in 
our  specimen  are  a  little  narrower  rather  than  a  little  wider 
than  the  first,  as  they  are  said  to  be  in  E.  magnus.  It  is  pos- 
sible that  the  specimen  illustrated  is  a  very  large  individual 
oi  E.  asper. 

Locality —  Hawthorn. 

Genus  i6     CALLICRINUS     D'Orbigny. 

In  its  general  aspect,  in 
the  form  of  the  calyx  and 
arrangement  of  the  plates, 
this  genus  closely  resembles 
Eticalyptocritius.  The  calyx 
has  the  form  of  a  wine  bottle 
with  a  long,  slender  neck  and 
with  a  broad  and  deep  con- 
cavity at  the  bottom;  but 
the   partition    walls,    instead 

of  forming  closed  compart-  {//  )^fS 

ments  to  the  full  length  of  the  ^^^^  V 

arms,  rise  only  part  way  and         Fig.  47.— Diagram  of  Caliicnitus. 
are  not   closed   from   above. 

As  a  rule  the  plates  are  highly  ornamented,  strongly  nodose 
or  extended  into  long  spines.  The  dorsal  cup  is  constructed 
of  the  same  number  of  plates  arranged  in  exactly  the  same 
manner  as  in  Eucalyptocrimis ;  generally,  however,  the  basal 
concavity  is  wider  and  is  only  partly  filled  by  the  column.  In 
the  construction  of  the  ventral  disk  the  two  genera  have  close 
afiPinities;  in  both,  the  plates  are  arranged  in  four  rings,  and  in 
both  the  first  ring  is  composed  of  twenty  plates,  the  second 
and  third  of  four  each,  but  the  fourth  ring  in  Callicrinus  con- 
tains but  four  plates  instead  of  ten,  and  these  have  no  vertical 
wing-like  extensions  from  their  outer  faces.  The  partition 
walls,  of  which  there  are  twenty  in  this  genus,  are  restricted 
to  the  plates  of  the  first  ring,  and  rise  but  little  above  their 
general  height,  never  touching  the  plates  of  the  second  ring. 
Five  of  the  partitions  are  supported  by  the  interbrachials,  five 
by  the  interdistichals,  and  the  remaining  ten  are  interposed 
between  the  ten  others,  resting  upon  the  edges  of  two  palmars. 
These  latter  partitions   are   formed    by  wing  like  extensions 
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from  the  ten  smaller  plates  of  the  first  ring,  they  rise  to  the 
same  height  as  the  others,  and  separate  the  two  arms  which 
in  Eucalyptocriinis  occupy  the  same  compartment.  The  plates 
of  the  second  and  third  rings  are  either  flat,  the  general  curva- 
ture excepted,  or  they  show  some  inclination  to  form  faces  of 
attachment  for  partition  walls.  The  four  plates  of  the  upper 
ring  constitute  the  upper  end  of  the  anal  tube;  they  inclose  a 
quadrangular  anal  opening,  and  are  often  extended  horizon- 
tally into  remarkable  wing-like  expansions  which  are  variously 
lobed  at  the  outer  margin,-  the  four  of  them  combined  some- 
times forming  a  broad,  disk-like  or  umbrella-like  covering  to 
the  arms.  The  arms  are  robust  throughout,  closely  folded, 
and  composed  from  the  second  or  third  plate  up  of  two  rows 
of  transverse  pieces.  The  partitions  by  which  they  are  sepa- 
rated rarely  extend  up  higher  than  one  third  the  length  of  the 
arms.  Column  round,  the  axial  canal  of  medium  size  and 
pentangular. 

Callicrinus  cornutus    (Hall),  pi.  viii,  figs.  1-3. 

1867.    Encalyptocr'mus  corniitiis.     Hall,  20th  Rep.  N.  Y,  State  Cab.  Xat. 

Hist.,  p.  322,  pi.  xi,  figs.  8-10. 
1867.    Eiicalyptocrinus  cornutus,  \2iX.excavatus.    Hall,  20th  Rep.  N.Y. 

State  Cab.  Nat.  Hist.,  p.  322,  pi.  xi,  figs.  6-7. 
1870.     Eucalyptocrimis  cornutus.    Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  Rev.  Ed.,  p.  363,  pi.  xi,  figs.  8-10. 
1870.     Eucalyptocrmus  cornutus,  var.  excavatus.     Hall,  20th  Rep.  N.  Y. 

State  Cab.  Nat.  Hist.,  Rev.  Ed.,  p.  364,  pi.  xi,  figs.  6-7. 
1882.    Eucalyptocrinus  cornutus.      Whitfield,  Geol.  Rep.  Wis,,  vol.  H^ 

p.  285,  pi.  xvi,  figs.  5-8. 
1885.     Eucalyptocrinus  cornutus.     Wachsmuth    and   Springer,    Rev, 

Pakeocr.,  pt.  HI,  p.  133. 
1897.     Callicrinus  cornutus.      Wachsmuth  and  Springer,  N.  Am,  Crin. 

Cam,,  vol.  I,  p.  357,  pi.  Ixxxiii,  figs.  15-17. 

Internal  cast  of  the  calyx  elongate,  subcylindrical  below 
and  conical  above  the  arms,  broadly  truncated  and  broadly  and 
deeply  excavated  at  the  base. 

Dorsal  cup  wider  than  high,  the  sides  nearly  vertical.  The 
excavation  at  the  base  extends  nearly  the  full  width  of  the 
cup  and  two  thirds  its  height;  the  circumference  sharply  or 
obscurely  pentangular,  with  straight,  slightly  convex  or  reen- 
tering sides,  the  inner  face  grooved  toward  the  angles,  which 
are  directed  radially. 

Basal  plates  rather  small,  occupying  but  half  the  depth  of 
the  basal  concavity.  Radials  very  large,  the  proximal  half 
curving  abruptly  inward  and  forming  a  sharp  edge  upon  which 
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the  cup  rests.  Costals  very  small,  the  two  together  less  than 
half  the  size  of  the  radials;  the  first  from  two  to  three  times  as 
wide  as  long;  the  second  a  very  little  higher.  Distichals, 
palmars,  and  interdistichals  very  small.  First  interbrachial  un- 
usually large,  and  as  wide  as  long. 

Ventral  disk  much  higher  than  the  dorsal  cup,  the  sides 
rising  vertically  below,  then  sloping  gradually  to  the  summit. 

Remarks:  This  species  is  not  uncommon  in  the  Chicago 
fauna,  but  it  has  not  been  observed  with  the  plates  preserved, 
and  but  rarely  are  the  outlines  of  the  plates  upon  the  internal 
casts  discernible.  Well-preserved  moulds  of  the  exterior  are 
occasionally  found,  and  a  gutta-percha  cast  from  one  of  these 
is  illustrated  by  Hall*  upon  which  the  radials  are  shown  pro- 
duced into  long  spines,  and  the  remaining  plates  of  the  calyx 
are  ornamented  with  prominent  central  nodes,  which  are  con- 
nected with  the  nodes  of  adjacent  plates  by  radiating  ridges 
almost  as  highly  elevated  above  the  general  level  of  the  plates 
as  the  nodes  themselves. 

Localities — Bridgeport  and  Romeo. 

Callicrinus  longispinus,  n.  sp.,  pi.  viii,  figs.  4-5. 

Dorsal  cup,  exclusive  of  the  spines,  basin  shaped,  with  a 
broad,  moderately  deep  basal  excavation  whose  outer  margin 
is  distinctly  pentagonal  in  outline.  Each  radial  and  first  inter- 
brachial plate  produced  into  an  enormous  spine,  whose  length 
is  greater  than  the  width  of  the  dorsal  cup. 

Basals  forming  a  slightly  concave  disk  at  the  bottom  of 
the  basal  excavation,  somewhat  wider  than  the  diameter  of  the 
column.  Radials  large,  the  proximal  portion  forming  the  slop- 
ing sides  of  the  basal  concavity,  the  outer  portion  of  each  plate 
produced  into  an  enormous  spine,  longer  than  the  width  of  the 
dorsal  cup  and  sloping  slightly  upward.  Along  the  median 
line  of  the  inner  sloping  side  of  each  radial  is  a  narrow,  elon- 
gate node  with  subparallel  sides  and  rounded  ends,  reaching 
from  the  suture  between  the  basals  and  radials  to  the  margin 
of  the  basal  excavation.  First  costals  small,  quadrangular, 
much  wider  than  high;  second  costals  small,  pentagonal  or 
nearly  triangular.  First  distichals  pentagonal,  as  large  or 
larger  than  the  costals;  second  distichals  much  smaller,  pen- 
tagonal, much  wider  than  high,  supporting  a  pair  of  palmars 
which  lead  up  to  the  arms.     First  interbrachials  large,  eight  to 

*  Twentieth  Report  N.  Y.  State  Cab.  Nat.  Hist.,  pi.  xf,  figs.  10-11.  This  figure  Is 
also  copied  by  Whitfield,  Geol.  Wis.,  Vol.  IV.  pi.  xvi.  fig.  7. 
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ten  sided,  dependent  upon  the  form  of  the  axillary  costals,  sub- 
circular  in  outline,  produced  into  enormous  spines  similar  in 
size,  length,  and  direction  to  those  of  the  radial  plates;  followed 
by  two  plates  in  the  second  row.  Interdistichal  plates  much 
smaller  than  the  two  second  interbrachials  combined. 

Ventral  disk,  partition  walls  and  arms  unknown. 

Remarks:  The  internal  casts  of  this  species  are  not  unlike 
those  of  C.  cornutiis,  but  it  differs  from  that  species  in  having  the 
first  interbrachials  as  well  as  the  radials  produced  into  long 
spines,  all  of  which  are  larger  and  longer  than  the  radial  spines 
of  C.coriiutiis.  It  is  closelyallied  to  C.murchisoniamis  from  the 
Island  of  Gotland,  but  it  differs  from  that  species  in  having  a 
well-defined  pentagonal  basal  excavation,  while  in  Angelin's 
illustration  of  the  Gotland  species  the  basal  concavity  is  almost 
perfectly  circular. 

Locality^-]o\\^\.. 
Callicrinus  pentangularis,  n.  sp.,  pi.  viii,  fig.  6. 

Dorsal  cup  pentangular,  basin  shaped,  with  a  broad  pen- 
tagonal, moderately  deep  basal  excavation,  the  angles  of  the 
pentagon  being  in  the  middle  of  the  radial  plates.  The  five 
flattened  sides  of  the  cup  rise  abruptly  from  the  outer  margin 
of  the  basal  excavation  at  an  angle  of  about  45^,  the  adjacent 
sides  meeting  in  a  sharply  elevated  ridge  along  the  median 
line  of  the  ray. 

Basal  disk  but  little  if  any  wider  than  the  diameter  of  the 
column.  Proximal  ends  of  the  radials  grooved  along  the  lon- 
gitudinal median  line,  forming  the  sloping  sides  of  the  pen- 
tagonal basal  concavity;  distal  portions  of  each  plate  in  two 
parts,  separated  from  each  other  by  the  radial  ridge  and  from 
the  basal  excavation  also  by  a  sharply  raised  ridge.  First  cos- 
tals quadrangular,  twice  as  wide  as  high,  sharply  keeled  along 
the  longitudinal  median  line  by  the  radial  ridge.  Second  cos- 
tals pentagonal,  larger  than  the  first,  with  a  central  node  where 
the  radial  ridge  divides.  First  distichals  as  large  as  the  second 
costals,  marked  by  a  sharply  elevated  longitudinal  median 
ridge;  second  distichals  much  smaller  than  the  first.  First  in- 
terbrachials large,  higher  than  wide,  ornamented  with  an  elon- 
gate central  node  which  passes  upward  as  two  slight  ridges  to 
the  second  interbrachials.  Second  interbrachials  rather  small. 
Interdistichals  small. 

Remarks:  This  species  is  known  only  from  a  few  fragments 
of  natural  moulds  from  which  wax  impressions  have  been  made, 
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the  illustration  of  the  species  being  drawn  from  the  most  com- 
plete of  these  impressions.     The  characters  of  this  species  are 
so  distinct  that  it  cannot  be  confused  with  any  of  the  other 
members  of  the  genus. 
Locality — Bridgeport. 

SPECIES  OF  CALLICRINUS  KNOWN  ONLY  FROM  THE  TER- 
MINAL PLATES  OF  THE  ANAL  TUBE. 

There  are,  in  the  Niagaran  limestone  of  northern  Illinois 
and  southern  Wisconsin,  many  impressions  of  large  crinoid 
plates,  triangular  in  general  outline  and  variously  lobed  along 
one  side.  These  plates  are  usually  detached,  but  are  some- 
times preserved  joined  together  in  disk-like  bodies  constituted 
of  four  similar  plates.  When  the  impressions  of  the  complete 
disks  are  preserved  there  is  upon  one  side  a  central  ring-like 
depression  surrounding  a  cylindrical  elevation,  which  is  rounded 
over  the  top  to  the  edges  of  a  quadrangular  fracture  in  the  cen- 
ter. The  opposite  sides  of  the  complete  impressions  are  flat, 
with  a  central  quadrangular  fracture,  and  sometimes  with  the 
impressions  of  four  slender  spines  nearly  normal  to  the  surface 
of  the  plates,  one  near  the  inner  angle  of  each  plate.  The 
outer  margins  of  the  disks  are  variously  lobed,  though  in  all 
cases,  unless  the  specimen  be  abnormal,  the  lobes  of  the  four 
plates  are  symmetrical,  and  the  lobing  of  each  plate  is  bilater- 
ally symmetrical  in  itself.      » 

These  disks  have  long  been  krfown  to  paleontologists  and 
until  recently  have  always  proved  to  be  a  puzzle.  In  1867 
Hall*  figured  one  of  the  disks,  calling  it  the  "calyx  of  a  cri- 
noidean,"  and  gave  it  the  name  Cryptodisacs.  In  1892  Millert 
illustrated  a  single  one  of  these  triangular  plates  from  St.  Paul, 
Ind.,  but  gave  to  it  neither  a  name  nor  a  satisfactory  interpre- 
tation, merely  suggesting  that  some  collectors  had  considered 
it  to  be  a  part  of  the  operculum  of  a  coral.  In  November, 
1897,  Wellcr;*:  published  illustrations  of  several  forms  of  these 
disks  from  Joliet,  III.,  with  the  suggestion  that  they  might  be 
the  fossil  casts  of  the  gastric  cavities  of  medusae,  but  in  the 
following  month  the  same  author  published  some  additional 
notes  and  illustrations  based  upon  specimens  from  Racine,  Wis., 
and  showed  conclusively  that  Cryptodiscus  was  but  the  terminal 

*  Twentieth  Rep.  N.  Y.  State  Cab.  Nat.  Hist.,  pi.  xi,  hg.  8. 
t  Adv.  sheets  i8th  Rep.  Geol.  Nat.  Hist.  Ind..  p.  6,  pi.  i.  fig.  7. 
X  Jour.  Geo!.,  Vol.  V,  p.  744- 
Jour.  Geol.  Vol.  V,  p.  803. 
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ring  of  plates  of  the  anal  tube  of  Callicrinus,  the  cylindrical  ele- 
vation in  one  side  of  the  impression  being  the  cast  of  the  upper 
end  of  the  interior  of  the  anal  tube,  the  quadrangular  fracture 
at  the  center  being  the  filling  of  the  anal  opening.  The  true 
nature  of  the  disk  was  established  by  the  finding  of  a  specimen 
in  which  the  disk  was  actually  in  position  as  the  terminal  ring 
of  the  anal  tube  of  some  member  of  this  or  a  closely  allied 
genus. 

The  only  known  genus  besides  Callicrinus  to  which  these 
disks  could  belong  is  Chicagocrinus,  a  new  genus  described  in 
this  bulletin.  The  structure  of  the  ventral  side,  so  far  as 
known,  is  identical  in  the  two  genera,  and  doubtless  both  of 
them  possessed  species  in  which  the  terminal  ring  of  plates 
assumed  this  peculiar  form. 

As  yet  it  has  not  been  found  practicable  to  correlate  any 
particular  form  of  disk  with  any  particular  species  of  either 
Callicrinus  or  Chicagocrinus,  but  as  the  specimens  are  so  com- 
mon in  some  localities,  it  seems  best  to  describe  the  distinct 
forms  and  give  to  them  names  by  which  they  may  be  desig- 
nated. It  is  fully  recognized  that  under  these  circumstances 
two  names  may  be  given  to  two  distinct  portions  of  the  same 
species,  one  to  the  dorsal  cup  and  one  to  the  terminal  anal 
disk,  but  until  the  two  parts  of  the  species  can  be  correlated  it 
is  believed  that  it  will  be  a  convenience  to  give  specific  names 
to  the  disks,  which  may  be  dropped  when  the  organisms  are 
fully  known.  For  the  present  the  disks  will  all  be  referred  to 
Callicmus,  although  some  may  possibly,  and  probably  do,  be- 
long to  Chicagocrijius,  no  way  yet  being  known  by  means  of 
which  the  two  genera  can  be  distinguished  from  the  disks  alone. 

Callicrinus  desideratus,  n.  sp.,  pi.  ix,  fig.  2;  pi.  x,  fig.  3;  pi.  xi,  figs.  1-3. 
1897.  Callicrinus.  Weller,  Jour.  Geol  ,  vol.  V,  pp.  805-806,  figs.  2-4, 7-8. 
Known  only  from  the  impressions  of  the  three  upper  rows 
of  four  plates  each  in  ventral  disk  or  anal  tube.  The  lowest 
row  have  their  lower  ends  imperfectly  preserved ;  they  flare  out 
below,  but  above  the  middle  of  the  plates  the  sides  of  the  ring 
are  subparallel;  the  upper  ends  of  the  plates  are  alternately 
higher  and  lower,  and  are  truncated  by  the  plates  of  the  sec- 
ond ring.  The  plates  of  the  second  ring  lie  directly  above 
those  below,  they  are  hexagonal  and  much  higher  than  wide; 
those  lying  above  the  higher  plates  of  the  lower  ring  are  widest 
near  the  top,  the  alternate  ones  are  widest  below;  all  four  of 
the  plates  are  of  equal  length,  so  that  their  upper  ends  are  also 
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alternately  higher  and  lower.  The  top  ring  of  plates  lies  directly 
above  those  of  the  second  ring;  they  are  alternately  longer  and 
shorter,  but  all  are  shorter  than  those  of  the  second  row;  the 
upper  ends  of  all  four  plates  curve  over  the  top  of  the  tube  and 
completely  cover  it  except  for  a  quadrangular  anal  opening  in 
the  center.  The  upper,  outer  margins  of  the  plates  of  the  top 
row  are  expanded  horizontally  into  a  broad  disk;  that  portion 
of  the  disk  opposite  each  plate  is  prolonged  into  a  broad  lobe 
with  subparallel  sides,  deeply  notched  at  the  distal  end.  Near 
the  proximal  angle  of  each  plate  of  the  top  ring,  upon  the  upper 
side  close  to  the  anal  opening,  a  slender  spine  projects,  nearly 
vertically,  from  the  surface  of  the  plate. 

Remarks:  The  illustrated  specimens  of  this  species  are 
from  Racine,  Wis.,  but  are  included  here  because  they  show, 
better  than  any  other  specimens  which  have  been  observed,  the 
relationship  between  Hall's  Cryptodisciisdind  Callicriiius.  Figure 
2,  plate  ix,  is  the  specimen  which  first  clearly  showed  this  rela- 
tionship; the  cast  of  the  upper  tubular  portion  of  the  ventral 
disk  is  partially  preserved  in  association  with  the  mould  of  the 
disk-like  expansion  of  the  top  ring  of  plates.  Close  to  the 
distal  angles  of  the  two  exposed  plates  of  this  ring  are  seen 
the  impressions  of  the  slender  spines  which  surround  the  anal 
opening.  Figures  1-2,  on  plate  xi,  show  two  lateral  views  of 
the  best  preserved  of  the  internal  casts  of  the  tube-like  portion 
of  the  ventral  disk;  and  figure  3,  plate  x,  shows  a  well-preserved 
impression  of  the  upper  surface  of  the  terminal  disk,  with  the 
impressions  of  the  four  slender  spines  which  surround  the  anal 
tube.  This  last  specimen  is  identified  with  the  one  in  which 
the  impression  of  the  disk  is  preserved  in  place,  solely  on  ac- 
count of  the  spines  surrounding  the  anal  opening;  it  is  of 
course  possible  that  more  than  one  species  possesses  this  char- 
acter, and  that  these  two  specimens  belong  to  two  different 
species,  but  more  perfectly  preserved  material  must  be  had  be- 
fore this  can  be  decided.  The  diagram,  figure  3,  plate  xi,  is  in- 
troduced to  show  the  relations  of  the  plates  of  the  ventral  disk 
in  this  species,  and  also  for  comparison  with  a  diagram,  figure 
4,  plate  ix,  of  C.costattis  His.  of  the  typical  species  of  the  genus. 

Locality — Racine,  Wis. 

Callicrinus  corrugatus    Weller,  pi.  xi,  figs.  6-7. 

1892.      ?     ?     ?     ?     ?    S.  A.  M.,  Adv.  Sheets,   i8th  Rep.  Gcol.  Surv. 

Ind.,  p.  6,  pi.  i,  fig.  7. 
1894.      ?     ?     ?     ?    ?    S.  A.  M.,  18th  Rep.  Geol.  Nat.  Hist.  Ind.,  p.  260, 

pl.  i,  fig.  7- 
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1897.     Cryptodiscus  corrus^atus.     Weller,  Jour.  Geo!.,  vol.  V,  p.  747, 
figs.  1-2. 

Known  only  from  the  terminal  plates  of  the  anal  tube. 
These  plates  are  large  and  have  the  general  outline  of  the  quad- 
rant of  a  circle,  the  curved  side  being  cut  up  into  from  eighteen 
to  twenty  narrow,  pointed  lobes,  each  lobe  being  the  termina- 
tion of  one  of  the  radiating  corrugations  of  the  plate.  The 
corrugations  extend  from  the  periphery  to  about  one  half  the 
distance  to  the  proximal  angle  of  the  plate.  The  entire  sur- 
face of  the  impressions,  when  well  preserved,  minutely  pitted. 

Remarks:  This  species  is  one  of  the  commonest  in  northern 
Illinois,  and  so  far  as  is  shown  by  his  illustration  and  descrip- 
tion. Miller's  St.  Paul,  Ind.,  specimen  is  not  essentially  differ- 
ent from  those  from  Joliet. 

Locality — Joliet. 

Callicrinus  hydei    Weller,  pi.  viii,  fig.  8;  pi.  ix,  fig.  i;  pi.  x,  figs.  1-2. 

1897.     Crypto discics  hydei.    Weller,  Jour.  Geol.,  vol.  V,  p.  748,  figs.  3-4. 

Known  only  from  the  terminal  plates  of  the  anal  tube. 
The  complete  terminal  ring  of  four  plates  has  the  outline  of  a 
Maltese  cross,  each  arm  of  the  cross  being  formed  by  one 
plate.  The  distal  margin  of  each  plate  is  divided  into  four, 
narrow,  tapering,  symmetrically  arranged  lobes;  the  two  outer 
ones  nearly  half  as  long  as  the  total  length  of  the  plate.  Sur- 
face of  the  plates  smooth. 

Remarks:  This  species  as  usually  preserved  has  the  distal 
portion  of  the  plates,  as  far  as  the  bottom  of  the  lobes,  broken 
away.  Otherwise  from  this  imperfection  in  preservation  such 
specimens  as  that  illustrated  on  plate  viii,  figure  8,  seem  not  to 
differ  from  the  more  perfect  ones  like  that  on  p'late  ix,  figure  i. 
The  specimen  illustrated  on  plate  x,  figure  2,  differs  from  the 
others  which  have  been  observed  in  having  the  outer  angles 
more  widely  diverging,  but  this  can  scarcely  be  taken  as  a 
character  of  specific  importance.  The  complete  specimen  il- 
lustrated on  plate  ix,  figure  1,  has  one  plate  which  is  apparently 
abnormal  in  having  but  three  lobes  upon  the  distal  margin. 

Localities — Romeo,  111.,  and  Racine,  Wis. 
Callicrinus  digitatus    Weller,  pi.  ix,  figs.  3-4;  pi.  xi,  fig.  5. 

1897.     Cryptodiscus  digitatus.    Weller,  Jour.  Geol.,  vol.V,  p.  749,  figs.  5-7. 

Known  only  from  the  detached  terminal  plates  of  the  anal 
tube.  These  plates  are  deeply  trilobed  on  the  distal  margin, 
the  primary  lobes  being  much   longer  than  the  body  of  the 
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plate.  In  the  specimen  selected  as  the  type  the  median  lobe 
is  undivided,  but  the  most  complete  of  the  lateral  lobes  appar- 
ently divide  distally  into  three  secondary  lobes,  though  only 
the  bases  of  these  lobes  are  preserved. 

Remarks:  Only  a  small  number  of  specimens  referable  to 
this  species  have  been  observed.  One  specimen  (plate  ix, 
fig.  3),  placed  provisionally  in  this  species,  has  the  median 
lobe  deeply  bifurcate,  and  the  lateral  lobes  more  deeply  and 
divergently  lobed  than  in  the  type. 

Locality — Lemon  t. 
Callicrinus  bilobus    Weller,  pi.  x,  fig,  4. 

1897.     Cryptodiscus  bilobus.     Weller,  Jour.  Geol.,  vol.  V,  p.  749,  fig.  8. 

The  impression  of  a  single  perfect  terminal  plate  of  the 
anal  tube  of  this  species  has  been  observed.  It  has  the  general 
form  of  the  quadrant  of  a  circle,  but  with  two  narrow,  tapering, 
divergent  lobes  from  the  distal  margin.  Each  of  these  lobes 
is  marked  longitudinally  by  a  well-defined,  rounded  furrow, 
which  extends  from  the  tip  of  the  lobe  nearly  to  the  proximal 
angle  of  the  plate,  becoming  broader  and  more  pronounced 
toward  the  angle.  These  two  furrows  divide  the  plate  into 
three  subequal  triangular  areas.  Each  of  the  triangular  areas 
is  ornamented  upon  its  outer  half  by  fine  striae,  which  diverge 
from  the  margins  of  the  furrows. 

Remarks:  In  the  actual  plates  of  this  species  the  furrows 
above  described,  as  seen  in  the  impression  of  the  plate,  were, 
of  course,  rounded,  elevated  ridges,  radiating  from  the  center 
of  the  disk  to  the  periphery. 

Locality — Joliet. 

Callicrinus  bifurcatus,  n.  sp.,  pi.  viii,  fig.  7. 

Known  only  from  a  single,  nearly  perfect  impression  of 
one  of  the  terminal  plates  of  the  anal  tube.  The  body  or  un- 
divided portion  of  this  plate  is  elongate  and  narrow;  the  distal 
portion  is  divergently  bilobed,  each  lobe  being  nearly  as  wide 
at  the  base  as  the  body  portion  of  the  plate,  but  only  about 
two  thirds  as  long. 

Remarks:  This  is  the  smallest  form  of  these  disk  plates 
that  has  been  observed.  The  size  of  these  terminal  plates  of 
the  anal  tube,  however,  do  not  indicate  anything  as  to  the  size 
of  the  species  to  which  they  belong.  It  has  something  of  the 
form  of  the  terminal  plates  of  the  anal  tube  of  Cmurchisonianus 
as  illustrated  by  Angelin.     C.  longispinus  is  the  American  spe- 
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Fig.    48.—  Diagram    of 
Chicagocrinus. 


cies  most  closely  allied  to  the  Swedish  C.  murchisoiiianus ,  and 
it  is  therefore  possible  that  the  plates  described  here  as  C. 
bifurcatus  may  belong  with  the  dorsal  cup  described  as  C.  loji- 
gispinus. 

Locality — J  diet. 

Genus  17     CHICAGOCRINUS,     n.  gen. 

In  general  aspect  this  genus  is 
closely  allied  to  Callicrimcs,  but  has 
the  costals  of  each  ray  reduced  to  a 
single  small  triangular  plate. 

Basal  plates  four,  unequal,  form- 
ing a  flat  disk  with  a  diameter  greater 
than  that  of  the  columnar  facet,  Ra- 
dials  large,  hexagonal,  the  proximal 
ends  in  the  same  plane  with  the  bas- 
als,  the  distal  ends  bent  abruptly  up- 
ward and  forming  the  lower  part  of 
the  sides  of  the  dorsal  cup.  From  their  transverse  angles  the 
plates  are  produced  into  a  collar-like  folded  expansion  which 
entirely  surrounds  the  basal  margin  of  the  cup.  The  costals 
reduced  to  a  single  plate  in  each  ray,  very  small  and  triangular 
or  quadrangular,  their  proximal  faces  narrower  than  the  adja- 
cent distal  faces  of  the  radials.  The  distichals  larger  than  the 
costals;  the  outer  lower  corners  of  the  first  ones  rest  against 
the  distal  faces  of  the  radials,  on  either  side  of  the  diminutive 
costals;  each  of  the  second  distichals  followed  by  a  pair  of 
palmars.  The  interbrachials  and  interdistichals  are  as  in  both 
Eucalyptocrifius  and  Callicrinus ;  the  former  consist  of  three 
plates  in  each  interradius,  one  large  one  below  with  two  high 
and  narrow  ones  in  the  second  row;  the  latter  consist  of  a 
single  plate  in  each  ray,  having  the  general  form  and  size  of 
the  two  interbrachials  combined. 

The  ventral  disk,  so  far  as  preserved,  is  identical  with  that 
in  Callicrinus.  The  individual  plates  have  not  been  observed 
above  the  first  row,  but  each  of  these  is  extended  into  one  of 
the  twenty  compartment  walls  which  only  reach  a  part  of  the 
way  to  the  summit. 

Remarks:  The  chief  generic  character  of  Chicagocrinus  is 
found  in  the  number  and  form  of  the  costals,  which  are  reduced 
to  a  single  diminutive  plate  in  each  ray,  instead  of  the  two 
plates  which  are  always  present  in  both  Callicrinus  and  Eucalyp- 
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tocrimis.  Chicagocriims  also  differs  from  both  of  these  other 
genera  in  having  a  perfectly  flat  base,  the  apparent  excavation 
being  due  entirely  to  the  collar-like  expansion  of  the  radials. 
It  is  entirely  possible  that  the  terminal  ring  of  plates  in  the 
anal  tube  of  some  or  all  of  the  species  of  Chicagocrimis  was  ex- 
panded into  a  horizontal  disk,  as  was  sometimes  the  case  in 
Callicrinus ;  and  some  of  the  species  of  Callicrifius  recognized 
from  these  disks  alone  may  eventually  prove  to  belong  to  Chi- 
cagocrimis. 

Two  species  are  here  recognized,  but  specimens  too  imper- 
fect for  description  have  been  observed,  which  indicate  one  or 
more  additional  species  of  the  genus. 

Chicagocrinus  ornatus,  n.  sp.,  pi.  vii,  fig.  9. 

Dorsal  cup  basin  shaped,  with  a  rim-like  extension  of  the 
radials  from  the  lower  lateral  margin;  wider  than  high;  the 
pseudo-basal  concavity  formed  wholly  by  the  extension  of  the 
radial^. 

Basals  not  observed.  Radials  hexagonal,  the  largest  plates 
of  the  dorsal  cup,  the  proximal  half  extending  in  a  horizontal 
direction,  the  distal  half  bent  abruptly  upward  and  forming  the 
lower  portion  of  the  flaring  sides  of  the  cup.  From  the  angle 
which  divides  the  radials  transversely,  each  plate  is  produced 
into  a  thickened  wing-like,  subhorizontal  extension,  which  in 
the  middle  forms  a  conspicuous  node  excavated  beneath. 
These  extensions  of  the  radials  are  in  contact  laterally,  and 
form  the  sides  of  the  pseudo-basal  concavity.  Costals  small, 
quadrangular,  the  distal  angle  being  slightly  truncated  by  the 
interdistichals,  about  as  high  as  wide,  the  proximal  face  much 
narrower  than  the  distal  face  of  the  radials.  First  distichals 
larger  than  the  costals,  pentagonal,  wider  than  high,  resting 
upon  the  costals  and  the  outer  portions  of  the  distal  faces  of 
the  radials;  second  distichals  a  little  smaller  than  the  first, 
wider  than  high,  supporting  two  series  of  palmars.  First  inter- 
brachials  large,  strongly  nodose,  and  joined  with  the  radials 
and  the  second  interbrachials  by  conspicuous  radiating  ridges; 
the  proximal  angle  of  the  plates  at  the  point  of  contact  with 
the  two  adjacent  radials,  situated  in  deep  rounded  pits  formed 
by  the  elevation  of  the  radial  rim  and  the  radiating  ridges 
passing  from  the  radials  to  the  first  interbrachials.  Second 
interbrachials  high,  broad  below  but  very  narrow  above,  de- 
pressed between  the  adjacent  palmars.     Interdistichals  small, 
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resting  upon  the  slightly  truncated  distal  ends  of  the  costals, 
depressed  between  the  adjacent  distichals  and  palmars. 

Ventral  disk  but  partially  known.  The  plates  of  the  first 
ring  are  extended  into  twenty  vertical  partition  walls,  which 
reach  only  part  way  to  the  summit  as  in  the  genus  Callicrinus. 
These  partition  walls  are  placed  above  the  interbrachial,  inter- 
distichal,  and  interpalmar  spaces  of  the  dorsal  cup. 

Remarks:  The  distinguishing  features  of  this  species  are 
its  nodose  and  ornamented  plates,  and  the  truncated  distal 
angle  of  the  diminutive  costals.  The  dorsal  cup  is  proportion- 
ally more  depressed  than  C.  inornatus  and  the  extension  of  the 
radial  plates  is  thicker  and  more  massive. 

Locality — Bridgeport. 
Chica$>:ocrinus  Inornatus,  n.  sp.,  pi.  vii,  figs.  10-12. 

Dorsal  cup,  exclusive  of  the  rim-like  extension  of  the  ra- 
dials,  basin  shaped,  wider  than  high,  the  pseudo-basal  concav- 
ity formed  entirely  by  the  extension  of  the  radials.  With  the 
exception  of  the  radials  all  the  plates  of  the  cup  are  flat  and 
unornamented. 

Basals  large,  forming  a  flat  pentagonal  disk  twice  as  wide 
as  the  diameter  of  the  columnar  facet.  Radials  hexagonal,  the 
largest  plates  in  the  cup,  the  proximal  half  extended  out  in  a 
horizontal  direction  and  forming  an  extension  to  the  flat  basal 
disk,  the  distal  half  bent  abruptly  upward,  and  forming  the 
lower  portion  of  the  flaring  sides  of  the  cup.  From  the  angle 
which  divides  the  radials  transversely,  each  plate  is  produced 
into  a  broad,  wing-like  extension,  which  bends  down  in  a  nearly 
vertical  direction  at  the  sides,  but  in  the  middle  bends  down- 
ward and  outward,  forming  a  A-shaped  ridge  or  node  above, 
and  a  rounded  trough  below;  the  outer  end  of  the  node  is  pro- 
duced into  a  spine.  The  wing-like  radial  expansions  are  in 
contact  laterally  and  form  the  sides  of  the  pseudo-basal  con- 
cavity. First  costals  very  small,  triangular,  wider  than  high, 
much  narrower  than  the  radials,  the  bounding  sutures  situ- 
ated in  narrow  groove-like  depressions.  First  distichals  much 
larger  than  the  costals,  hexagonal,  wider  than  high,  resting  in 
part  upon  the  lateral  portions  of  the  distal  faces  of  the  radials, 
and  in  part  upon  the  costals;  second  distichals  as  large  as  the 
first,  hexagonal,  wider  than  high,  supporting  the  second  inter- 
brachials  as  well  as  the  palmars  above.  Each  second  distichal 
is  followed  by  two  series  of  palmars.  First  interbrachials 
large,  octagonal,  subcircular  in  outline,  followed  by  two  long, 
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narrow  plates  in  the  second  row.  Interdistichal  plates  angu- 
lar below,  resting  between  the  first  and  second  distichals  and 
the  inner  series  of  palmars,  smaller  than  the  two  second  intcr- 
brachials  combined. 

Ventral  disk,  partition  walls,  and  arms  unknown. 

Remarks:  This  species  may  be  easily  distinguished  from 
C.  omatus  by  its  flat,  unornamented  plates,  by  its  thinner  radial 
extensions,  and  by  the  relatively  deeper  dorsal  cup. 

Locality — J  o  1  i  e  t . 

Family  VII.      BATOCRINIDiE. 
Genus  18     PERIECHOCRINUS     Austin. 


Fig.  49.— Diagram  of  Periechocrinus, 
Calyx  large,  elongate,  bell    or  urn    shaped.     Plates  thin, 
with  their  surfaces  smooth  or  delicately  sculptured;  often  the 
radial  plates  have  a  ridge  passing  from  plate  to  plate,  which 
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increases  in  prominence  upward   until   it  becomes   identified 
with  the  free  arms. 

Basals  three,  equal,  forming  a  deep  cup,  the  columnar  facet 
wide.  Radials  and  costals  long  and  narrow,  constricted  at 
their  proximal  and  distal  faces  and  sometimes  merely  con- 
nected by  the  point  of  an  angle.  Costals  two,  the  first  hexag- 
onal and  the  second  heptagonal.  Distichals  in  series  of  two 
to  four  plates  each,  supporting  a  series  of  from  two  to  six  pal- 
mars  except  in  a  few  cases  where  the  arms  are  free  above  the 
distichals.  Interbrachial  and  interdistichal  spaces  long  and 
narrow,  filled  with  a  large  number  of  plates.  First  interbra- 
chials  larger  than  the  succeeding  ones,  supporting  numerous 
rows  of  two  plates  each — rarely  three,  and  these  only  in  the 
upper  rows — which  pass  imperceptably  into  interambulacral 
pieces.  Anal  interradius  much  wider  than  the  others;  the  first 
anal  plate  s'imilar  in  form  to  the  radials  and  in  line  with  them, 
followed  by  three  plates  in  the  second  row  and  from  four  to 
six  in  the  succeeding  rows.  Interdistichals  present,  variously 
represented  by  from  three  to  six  plates.  Vental  disk  depressed, 
from  moderately  convex  to  almost  flat,  composed  entirely  of 
small  irregularly  arranged  plates,  apparently  without  orals  or 
radial  dome  plates,  except  close  to  the  arms,  where  the  cover- 
ing and  side  plates  sometimes  enter  the  margin.  Anus  sub- 
central.  Column  large,  cylindrical,  the  axial  canal  moderately 
wide  and  circular.  The  arms  long,  slender,  and  rounded,  con- 
structed from  their  bases  up  of  a  double  series  of  interlocking 
pieces,  branching  dicotomously.  Pinnules  slender  and  closely 
contiguous. 

KEY  TO  THE  SPECIES  OF  PERIECHOCRINUS. 

I.  No  palmars  included  in  the  dorsal  cup.     Two  arms  from 

each  ray P.  chicagoensis 

II.  Palmars  included  in  the  dorsal  cup.     Four  arms  from  each 

ray. 

A.  Dorsal  cup  constricted  at  or  below  the  arm  bases. 

a.  Calyx  very  large P.  marcouanus 

b.  Calyx  of  medium  size P.  necis 

B.  Dorsal  cup  widest  at  the  arm  bases. 

1.  Brachial  plates  in  the  dorsal  cup  marked  by  a  ra- 
dial ridge. 

a.  Calyx  elongate P.  infelix 

b.  Calyx  short P.  Mfniformis 

2.  Brachial  plates  in  the  dorsal  cup  not  marked  by  a 

radial  ridge P.  egani 
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Periechocrinus  chicagoensis,  n.  sp.,  pi.  xiii,  figs.  7-8. 

Calyx  small  for  the  genus,  obovate,  constricted  below  and 
deeply  depressed  between  the  arm  bases,  which  stand  ou^  con- 
spicuously in  the  casts. 

Basals  of  medium  size,  forming  a  spreading  cup.  Radials 
higher  than  wide,  the  two  lower  lateral  sides  being  much  the 
longer.  First  costals  higher  than  wide,  two  thirds  as  large  as 
the  radials.  Second  costals  pentagonal,  much  smaller  than  the 
first,  supporting  the  distichals  on  the  upper  sloping  sides.  Dis- 
tichals  small,  free  above  the  second  or  third  plate.  Interbrach- 
ial  areas  on  a  level  with  the  rays  below,  deeply  depressed  be- 
tween the  arm  bases  and  continuous  with  the  interambulacral 
ar-eas.  First  interbrachial  plate  intermediate  in  size  between 
the  radials  and  the  first  costals,  followed  by  two  rather  large 
plates  in  the  second  row  which  extend  up  to  near  the  tops  of 
the  second  costals;  the  remaining  interbrachials  not  recogniz- 
able. But  one  small  interdistichal  recognizable.  Anal  inter- 
radius  wide,  marked  above  by  a  more  or  less  conspicuous 
rounded  ridge  which  qontinues  to  the  anal  opening.  Anal 
plate  similar  in  size  and  shape  to  the  radials,  followed  by  three 
plates  in  the  second  row  of  which  the  middle  one  is  the  small- 
est, the  lateral  ones  being  similar  in  size  and  shape  to  the  first 
interbrachials;  the  succeeding  plates  growing  smaller  upward, 
arranged  in  three  irregular  rows  of  four  or  five  plates  each. 

Ventral  disk  nearly  flat  or  slightly  convex,  deeply  de- 
pressed between  the  arms.  The  ambulacral  furrows  are  marked 
in  the  casts  by  five  prominent  ridges  which  bifurcate  near  the 
margin. 

Arms,  judging  from  the  arm  bases,  two  from  each  ray. 

Remarks:  Although  this  is  one  of  the  commonest  crinoids 
in  the  Chicago  fauna,  it  has  never  been  given  a  specific  desig- 
nation. It  differs  from  all  the  associated  species  of  the  genus 
in  the  absence  of  palmars  in  the  dorsal  cup,  thus  allowing  but 
two  primary  arms  from  each  ray,  or  ten  altogether.  It  never 
attains  a  large  size,  and  has  not  been  observed  with  the  plates 
preserved,  and  but  rarely  can  the  outlines  of  the  plates  be 
recognized  upon  the  internal  casts. 

Localities — Bridgeport  and  Joliet. 

Periechocrinus  marcouanus    (W.  &  M.),  pi.  xii,  figs.  24 

1865.    Megistocrinus  Marcouanus.    Winchell  and   Marcy,  Mem.  Bost. 

Soc.  Nat.  Hist.,  vol.  I,  p.  87,  pi.  ii.  fig.  5. 
1881.    Saccocrinus  marcouanus.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist., 
vol.  IV^  p.  167,  pi.  iv,  figs.  i-ia. 
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1897.    Periechocrinus  marcouanus.  Wachsmuth  and  Springer,  N.  Am. 
Crin.  Cam.,  vol.  II,  p.  523,  pi.  1,  figs.  7a-b;  pi.  li,  fig.  5. 

Body  large  and  elongate,  sometimes  reaching  a  length  of 
90  mm.  and  a  width  of  60  mm.  at  the  widest  point.  Form  sub- 
ovoid,  greatest  width  at  the  first  distichals,  whence  it  contracts 
to  the  arm  bases,  sometimes  with  a  moderate  expansion  again 
just  below  the  arm  bases.  Interbrachial  and  interdistichal 
areas  occasionally  somewhat  flattened_or  faintly  depressed, 
producing  a  sort  of  angularity  along  the  median  line  of  the  ra- 
dial series,  without  forming  an  actual  ridge  until  close  to  the 
arms.     Surface  of  plates  smooth,  suture  lines  not  grooved. 

Basals  comparatively  small,  forming  a  saucer-shaped,  hex- 
agonal cup.  Radials  and  costals  of  nearly  the  same  size  and 
of  similar  form,  their  lateral  faces  sometimes  concave  to  receive 
the  convex  sides  of  adjoining  interbrachials.  Second  costals 
as  long  or  longer  than  the  first,  the  upper  and  lower  faces 
narrow  in  both  of  them.  Distichals  two  or  three,  decreasing 
in  size- upward,  the  first  nearly  as  large  as  the  costals.  Palmars 
several,  comparatively  small.  Interbrachial  areas  long  and  nar- 
row, with  one  plate  in  the  first  row  followed  by  from  ten  to 
twelve  ranges  of  two  plates  each,  which  meet  the  plates  of  the 
vault.  Anal  interradius  wide,  first  anal  plate  a  little  shorter 
than  the  radials,  but  wider  at  the  upper  face.  The  three  plates 
of  the  second  row  generally  followed  by  three  plates  in  the 
third  row,  the  succeeding  plates  being  arranged  irregularly  in 
rows  of  four,  five,  or  six  plates  each,  which  grow  smaller  as 
they  approach  the  vault.  Upon  the  ventral  disk  there  is  a  well- 
defined  anal  ridge  which  ends  in  a  subcentral  proboscidiform 
protuberance  with  the  anus  at  the  upper  end.  Interdistichals 
consisting  of  a  rather  large  plate  resting  between  the  sloping 
upper  faces  of  the  first  distichals,  followed  by  several  rows  of 
two  plates  each. 

Ventral  disk  almost  flat,  covered  exclusively  with  small 
polygonal  plates.  In  the  casts  there  appear  ten  well  marked 
bifurcating  ridges,  which  represent  the  subtegminal  ambula- 
cral  grooves. 

Arms,  judging  from  the  arm  openings,  four  to  each  ray 
and  arranged  in  pairs. 

Remarks:  This  is  one  of  the  common  species  in  the  Chi- 
cago fauna,  and  is  easily  recognized  by  its  elongate  calyx,  which 
is  constricted  as  it  approaches  the  arm  bases.  One  form,  which 
is  believed  to  be  but  a  variation  of  this  species,  is  shorter,  with 
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rapidly  expanding  sides  below  and  with  a  sharp  constriction  at 
the  summit  of  the  cup,  so  that  the  diameter  at  the  arm  bases  is 
considerably  less  than  a  short  distance  below. 

The  plates  of  this  species  are  so  thin,  and  the  individuals 
often  grow  to  such  a  large  size,  that  frequently  in  the  adult 
specimens  the  calyx  appears  to  have  grown  in  an  abnormal 
and  distorted  manner  because  of  its  weight,  and  not  uncom- 
monly the  base  is  bent  to  one  side.  The  shorter  variety  of  the 
species  mentioned  above  has  the  appearance  of  having  grown 
in  that  manner  because  of  the  inability  of  the  plates  to  sup- 
port the  weight  of  the  body. 

Lovalities — Bridgeport,  Lemont,  and  Joliet. 
Periechocrinus  necis    (Winchell  and  Marcy),  pi.  xiii,  figs.  5-6. 

1865.     Megistocrinus  necis.    Winchell  and  Marcy,  Mem.  Bost.  Soc.  Nat. 

Hist.,  vol.  I,  p.  no,  pi.  ii,  fig.  6. 
1881.     Saccocrinus  necis.     S.  A.  M,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol.  IV, 

p.  172,  pi.  iv,  figs.  3-3a. 
1885.    Periechocrinus  necis.  Wachsmuth  and  Springer,  Rev.  Pahiiocr,, 

pt.  ni,  p.  106. 
1897.    Periechocrinus  necis.     Wachsmuth  and  Springer,  N.  Am.  Crin. 
Cam.,  vol.  n,  p.  524,  pi.  1,  figs'.  la-b. 

Calyx  small  or  of  medium  size,  pyriform  or  subcylindrical, 
from  not  much  higher  than  wide  to  one  and  one  half  times  as 
high  as  wide,  obconical  to  the  top  of  first  or  middle  of  second 
costals,  greatest  width  at  second  costals,  above  which  it  con- 
tracts more  or  less  rapidly  to  the  arm  bases.  Sometimes  the 
calyx  is  slightly  angular  along  the  rays,  giving  to  the  cross  sec- 
tion a  pentangular  outline,  but  more  commonly  the  cross  section 
is  subcircular. 

Basals  of  medium  size,  more  rapidly  spreading  than  the 
parts  above.  Radials  and  costals  occupying  two  thirds  the 
height  of  the  calyx,  of  nearly  equal  size,  longer  than  wide,  their 
upper  and  lower  faces  wider  than  usual  in  this  genus.  Dis- 
tichals  two,  the  first  two  thirds  and  the  second  one  half  as 
large  as  the  costals.  Palmars  small,  two  or  more  in  number. 
Interbrachials  rather  large,  decreasing  gradually  in  size,  gener- 
ally arranged  in  six  rows,  of  which  the  upper  ones  are  irregular 
and  not  readily  recognized;  the  first  plate,  which  is  the  size 
of  the  first  costals,  supports  two  plates  in  the  second  row  and 
two  or  three  in  the  succeeding  rows.  Interdistichals  small,  the 
single  plate  at  the  base  supporting  about  two  additional  rows 
of  two  plates  each.  Anal  interradius  wide,  the  first  anal  plate 
as  large  as  the  radials;  three  plates  in  the  second  row,  the  mid- 
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die  one  being  smallest,  and  from  three  to  five  plates  in  the 
rows  above. 

Ventral  disk  almost  flat,  its  diameter  small  owing  to  the 
constriction  of  the  upper  part  of  the  dorsal  cup;  in  the  casts 
the  whole  surface  is  covered  by  the  impressions  of  small  irreg- 
ular plates.  The  ridges  upon  the  casts  which  represent  the 
ambulacral  furrows  are  rather  broad  and  rounded.  The  arm 
openings  are  arranged  in  groups  and  form  a  circle  around  the 
disk.     Anal  opening  subcentral,  apparently  not  large. 

Remarks:  The  type  specimen  of  this  species  is  an  im- 
perfect fragment  in  which  the  radial  angles  are  more  pro- 
nounced than  usual.  The  specimens  used  by  Miller  and  by 
Wachsmuth  and  Springer  for  illustration  represent  an  extreme 
variety  of  the  species,  in  which  the  lower  portion  of  the  sides 
of  the  dorsal  cup  flare  rapidly  and  the  upper  part  contracts 
rapidly  to  the  arm  bases.  The  more  common  form  of  the 
species,  however,  is  rather  slender  and  subcylindrical,  and  the 
contraction  of  the  calyx  below  the  arms  is  not  very  conspic- 
uous. An  examination  of  a  large  series  of  specimens  shows 
that  these  two  extremes  grade  into  each  other,  so  that  they 
must  belong  to  the  same  species. 

Localities — Bridgeport  and  Hawthorn. 

Periechocrinus  infelix    (Winchell  and  Marcy),  pi.  xiii,  figs,  1-2. 

1865.     Megistocrinus  infelix.     Winchell  and  Marcy,  Meni.  Bost.  Soc. 

Nat.  Hist.,  vol.  I,  p.  no,  pi.  ii,  fig.  7. 
1881.    Saccocrinus  infelix.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol.  IV, 

p.  260,  pi.  vi,  figs.  2,  2a-b. 
1897.     Periechocrinus  infelix.     Wachsmuth  and  Springer,  N.  Am.  Crin. 

Cam.,  vol.  H,  p.  525,  pi.  1,  figs.  2a-d. 

Dorsal  cup  somewhat  obconical,  higher  than  wide,  greatest 
width  at  the  arm  bases;  sides  convex,  abruptly  spreading  from 
the  basals  to  the  top  of  the  radials;  the  upper  portion  subcy- 
lindrical, sometimes  a  little  spreading  especially  just  below  the 
arm  bases.  Surface  of  the  plates  nearly  flat,  slightly  depressed 
at  the  margins  so  that  the  sutures  are  situated  in  narrow  and 
shallow  furrows.  The  plates  of  the  brachial  series  marked  by 
a  narrow  rounded  longitudinal  ridge  extending  from  the  radial 
plates  to  the  arm  bases.  In  the  casts  these  ridges  are  some- 
times nearly  obsolete. 

Basals  small,  forming  a  shallow  hexagonal  cup.  Radials 
and  costals  rising  to  three  fourths  the  height  of  the  calyx. 
Length  and  breadth  of  the  radials  about  equal.     First  costals 
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a  little  larger  than  the  second;  both  of  them  longer  than  wide. 
Distichals  two,  two  thirds  the  size  of  the  axillary  costals.  Pal- 
mars  two  in  each  series,  small.  Interbrachial  and  interdis- 
tichal  areas  on  a  level  with  the  adjoining  brachials  except  near 
the  arm  bases,  where  they  are  somewhat  depressed.  First  in- 
terbrachials  as  large  as  the  first  costals,  followed  by  six  or  seven 
rows  of  two  plates  each  which  grow  smaller  upward.  First  in- 
terdistichals  smaller  than  the  distichals,  followed  by  several 
rows  of  one  or  two  plates  each.  Anal  interradius  wide,  de- 
pressed between  the  arm  bases.  Anal  plate  similar  in  size  and 
form  to  the  radials;  three  plates  in  the  second  row  and  these 
followed  by  a  large  number  of  somewhat  irregularly  arranged 
plates. 

Ventral  disk  low,  convex,  or  nearly  flat,  interambulacral 
spaces  depressed.  The  ambulacral  grooves  in  the  cast  are  rep- 
resented by  prominent  ridges  which  bifurcate  half  way  to  the 
margin,  and  again  close  to  the  arm  bases. 

Arms,  judging  from  the  arm  bases,  four  to  each  ray. 

Localities — Bridgeport  and  Romeo. 
Periechocrlnus  urniformis    (S.  A.  M,),  pi.  xii,  fig.  i;  pi.  xiii,  figs.  3-4. 

1881.  Saccocrinus  urnifor?nis.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol. 

IV,  p.  170,  pi.  iv,  figs.  2-2a. 

1882.  Saccocrinus  pyriformis.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol. 

V,  p.  81,  pi.  iii,  fig.  3. 

1885.    Periechocri7iiis  pyriformis?    Wachsmuth    and   Springer,  Rev. 

Palaeocr.,  pt.  HI,  p.  106. 
1885.    Periechocrinus  urniformis.     Wachsmuth  and   Springer.    Rev. 

Palaeocr.,  pt.  HI,  p.  106. 
1897.    Periechocrinus  urniformis.    Wachsmuth  aiid  Springer,  N.  Am. 

Crin.  Cam.,  vol.  U,  p.  526,  pi.  1,  figs.  5a-b. 

Calyx  large,  ovoid;  greatest  width  across  the  arm  bases 
which  are  somewhat  projecting;  plates  gradually  decreasing  in 
size  upward.  In  the  casts  the  sutures  are  often  marked  by  ele- 
vations, the  central  portion  of  the  plate  being- concave. 

Basals  small,  forming  a  rather  shallow  cup.  Radials  and 
costals  nearly  equal  in  size,  their  width  across  the  middle  equal 
to  their  height.  Distichals  two,  the  first  three  fourths  and  the 
second  one  half  the  size  of  the  axillary  costals.  Palmars  small, 
two  or  more  in  each  series.  Interbrachial  and  interdistichal 
areas  on  a  level  with  the  surrounding  brachials,  except  close  to 
the  arm  bases,  where  they  form  rather  wide,  well-marked  de- 
pressions, which  are  continued  upon  the  ventral  disk.  First  in- 
terbrachials  of  about  the  same  size  as  the  first  costals,  succeeded 
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by  six  or  seven  rows  of  two  plates  each.  First  interdistichals 
resting  within  the  notch  of  the  first  distichals,  intermediate  in 
size  between  the  first  and  second  distichals;  succeeded  by  two 
or  three  rows  of  one  or  two  plates  each.  Anal  interradius  re- 
markably wide.  Anal  plate  closely  resembling  the  radials  in 
form  and  size;  followed  by  three  rather  large  plates  in  the  sec- 
ond row,  which  are  followed  by  six  or  more  rows  with  four  or 
five  plates  each.  The  plates  of  the  anal  interradius,  as  they 
approach  the  arm  bases,  sometimes  form  a  rounded,  conspicu- 
ous ridge,  which  continues  upon  the  ventral  disk  and  leads  to 
the  anal  opening. 

Ventral  disk  subhemispherical  or  flattened,  composed  of 
rather  uniform  plates  of  moderate  size.  In  the  casts  the  ambu- 
lacral  grooves  are  marked  by  prominent  ridges  which  bifurcate 
half  way  out  to  the  margin  and  again  close  to  the  arm  bases. 

Arms  arranged  in  pairs,  there  being  two  pairs,  or  four  arms 
to  each  ray. 

Remarks:  This  species  resembles  P.  infelix,  and  is  perhaps 
but  a  variety  of  it.  It  may  be  distinguished,  however,  by  its 
proportionally  shorter  and  broader  calyx.  Normally  the  spe- 
cies has  a  flat  ventral  disk.  In  one  specimen  illustrated  by 
Wachsmuth  and  Springer,  and  also  on  the  accompanying  plate 
xii,  figure  I,  the  dome  appears  subhemispherical,  and  the  anal 
interradius  is  marked.  by«a  conspicuous  rounded  ridge  which 
continues  across  the  ventral  disk  to  the  anal  opening.  This 
appearance  of  the  specimen,  however,  is  due  to  distortion  by 
crushing. 

Locality — Bridgeport. 

Periechocrinus  egani    (S.  A.  M.),  pi.  xiii,  fig.  9. 

1881.     Saccocrimts  egani.     S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol.  IV, 

p.  173,  pi.  iv,  fig.  4. 
1885.    Periechoc7-i7ius  Egani.  Wachsmuth  and  Springer,  Rev.  Palasocr., 

pt.  Ill,  p.  106. 

Dorsal  cup  somewhat  obconical,  higher  than  wide,  the 
greatest  width  at  the  arm  bases;  sides  convex,  flaring  most 
rapidly  from  the  basals  to  the  top  of  the  radials,  above  the  ra- 
dials approaching  more  nearly  toward  a  perpendicular  direc- 
tion, sometimes  a  little  spreading  at  the  arm  bases.  Surface 
of  the  plates  smooth,  rather  strongly  convex,  sometimes  with 
a  slight  pit-like  depression  in  the  center;  the  radial  ridge,  so 
common  in  the  genus,  almost  or  entirely  absent.  The  sutures 
situated  in  well-defined  furrows  between  the  plates. 
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Basals  wider  than  high,  strongly  convex  in  the  lower  part, 
forming  a  shallow  hexagonal  cup.  Radials  as  high  or  higher 
than  wide,  hexagonal  and  heptagonal.  First  costals  hexago- 
nal, higher  than  wide,  the  upper  and  lower  faces  shortest;  sec- 
ond costals  heptagonal,  as  high  or  higher  than  wide,  generally 
smaller  than  the  first.  First  distichals  much  smaller  than  the 
costals,  hexagonal,  as  high  as  wide;  second  distichals  heptag- 
onal or  hexagonal,  smaller  than  the  first,  supporting  the  pal- 
mars,  which  are  very  small.  First  interbrachials  hexagonal,  as 
large  or  larger  than  the  first  costals,  widest  below,  followed  by 
five  rows  of  two  plates  each  which  successively  diminish  in 
size.  Interdistichal  spaces  depressed,  filled  with  three  or  more 
small  plates. 

Ventral  disk  nearly  flat  with  the  exception  of  a  subcentral 
anal  inflation  or  low  proboscis,  covered  with  numerous  small 
polygonal  plates. 

Arms  unknown,  but  judging  from  the  openings  four  to 
each  ray. 

Remarks:  P.  egani  is  another  species  closely  allied  to  P. 
infelix,  and  has  been  considered  a  synonym  of  that  species 
by  Wachsmuth  and  Springer.  Upon  examining  the  original 
types  of  the  species  in  the  Academy  of  Sciences'  collection, 
besides  additional  material  in  the  same  and  other  collections, 
it  has  been  thought  best  to  consider  the  two  species  as  distinct. 
The  distinguishing  characters  of  P.  egani  are  the  rather  strongly 
convex  plates  and  the  absence  of  radial  ridges.  All  of  the 
specimens  preserving  the  plates  are  also  smaller  than  authentic 
adult  specimens  of  P.  infelix.  From  internal  casts  alone  it  is 
not  possible  to  recognize  the  two  species  as  distinct,  and  one 
of  Miller's  types  which  is  an  internal  cast  may  as  well  be  P. 
infelix  as  P.  egani. 

Localities — Bridgeport  and  Cicero. 

Family  VIII.      PLATYCRINID^E. 
Genus  19     MARSUPIOCRINUS     Phillips. 

Calyx  low,  basin  or  saucer  shaped;  the  dorsal  side  flat  or 
slightly  convex;  the  sides  more  or  less  vertical.  Surfaces  of 
the  plates  flat  or  convex,  sometimes  corrugated  or  ornamented 
by  fine  striations.  Symmetry  of  the  dorsal  cup  perfectly  pen- 
tamerous.  Costals  and  distichals  included  in  the  calyx,  con- 
nected laterally  by  a  single  interbrachial  plate. 

Basals  three,  unequal,  two  large  ones  and  one  small  one; 
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Fig.    50. —  Diagram    of 
Marsupiocrimis. 


forming   a   flat    or   slightly   convex 
pentagonal  disk.    Radials  large,  hex- 
^^V  1/       ^VX  agonal,  curving  gently  upward  from 

'^  ^  the  basais  and  with  them  forming  a 

broad,  shallow  cup;  the  middle  of 
the  distal  face  slightly  excavated  for 
the  reception  of  the  costals.  Costals 
one  in  each  ray,  very  small,  triangu- 
lar, about  as  high  as  wide,  with  slight- 
ly convex  sides,  occupying  from  one 
fourth  to  one  third  of  the  distal  face 
of  the  radials.  First  distichals  entirely  enveloping,  with  the 
radials,  the  diminutive  triangular  costals;  they  are  much  larger 
than  the  costals  but  much  smaller  than  the  radials;  they  meet 
at  their  short,  inner  lateral  faces  above  the  apex  of  the  costal, 
and  rest  with  their  proximal  faces  upon  the  distal  faces  of  the 
radials  and  upon  the  costals.  Above  the  first  distichal  there 
are  either  two  series  of  palmars  which  give  origin  to  twenty 
arms,  or  in  some  species  other  distichals  w^hich  give  origin  to 
but  ten  arms.  Each  interbrachial  space  is  filled  by  a  single 
plate  which  is  higher  than  wide  and  rests  upon  the  upper 
sloping  corners  of  the  radials. 

Ventral  disk  depressed  hemispherical;  the  orals  rather 
small,  pushed  anteriorly,  and  quite  asymmetrically  arranged. 
The  ambulacral  plates  consist,  of  regular  series  of  covering 
plates  which  are  separated  from  those  of  adjacent  rays  by 
rather  large  interambulacral  plates.  Anal  opening  subcentral. 
Arms,  two  or  four  from  each  ray. 

Column  round,  the  axial  canal  pentagonal,  rather  large. 
Marsupiocrinus  chicagoensis,  n.  sp.,  pi.  xiv,  figs.  2-3. 

Dorsal  cup,  the  only  portion  of  the  species  known,  saucer 
shaped,  more  than  twice  as  wide  as  high,  the  base  flat,  the  sides 
convex.  All  the  plates  of  the  cup  convex  except  the  basais, 
and  their  surfaces  smooth. 

Basais  spreading  horizontally,  forming  a  flat  pentangular 
disk  which  is  variable  in  size;  with  a  large,  deeply  excavated, 
circular,  concave,  columnar  facet,  which  in  those  specimens 
with  the  smaller  basal  disk  is  nearly  as  wide  as  the  disk  itself. 
Radials  convex,  large,  hexagonal,  much  wider  than  long,  stand- 
ing out  nearly  horizontally  from  the  basal  disk;  the  proximal 
margins  thicker  than  the  basais,  so  that  the  basal  disk  is  appar- 
ently depressed  between  the  proximal  ends  of  the  radials;  the 
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median  portion  of  the  plates  along  the  distal  margin,  just  un- 
derneath the  costals,  is  elevated  into  a  sort  of  triangular  node 
about  equal  in  size  to  the  costals.  Costals  very  small,  triangu- 
lar, nearly  vertrcal  in  position,  about  as  wide  as  high,  occupy- 
ing less  than  one  third  of  the  distal  face  of  the  radials.  First 
distichals  rather  large  and  sublunate,  nearly  vertical  in  posi- 
tion, lying  upon  the  distal  faces  of  the  radials  and  the  sloping 
sides  of  the  costals  and  meeting  above  the  latter  plates.  Sec- 
ond distichals  triangular,  smaller  than  the  first,  and  lying  in 
their  outer,  sloping,  concave  faces.  Interbrachial  plates  large, 
much  higher  than  wide,  resting  upon  the  upper  sloping  faces 
of  the  radials,  and  between  the  distichals  of  adjacent  rays, 
nearly  vertical  in  position. 

Remarks:  The  distinguishing  features  of  this  species  are 
its  flat  basal  disk  depressed  between  the  proximal  ends  of  the 
radials,  with  its  very  large  and  deeply  excavated  columnar 
facet,  and  its  unornamented  plates  with  the  triangular  node  at 
the  middle  of  the  distal  margin  of  the  radials. 

Locality —  Chicago. 

Genus  20     PLATYCRINUS     Miller. 

Calyx  oblong,  globose  or  pyram- 
idal; the  dorsal  cup  subcylindrical, 
conical,  bowl  shaped,  or  discoid. 
Basals  three,  large,  two  of  them 
equal,  and  twice  as  large  as  the  third; 
the  latter  rhomboidal,  placed  with 
its  upper  angle  between  the  anterior 
and  the  left  antero-lateral  radials; 
the  plates  so  closely  anchylosed  that  Fig.    51.— Diagram    of 

they  cannot  be  separated,  often  not  ^ 
leaving  even  a  trace  of  the  suture  line.  Radials  very  large;  their 
upper  faces  partly  excavated,  and  forming  a  well-defined  facet 
for  the  reception  of  the  brachials;  the  limbs  on  both  sides  of  the 
facets  more  or  less  sloping,  forming  notches  which  support  the 
interradial  plates.  Costals  one,  exceptionally  two,  united  with 
the  radials  by  an  almost  rigid  suture,  the  plates  often  so  small 
as  to  be  buried  within  the  facets,  so  that  the  distichals  touch 
the  radials  by  their  outer  margins.  The  distichals,  and  all  the 
higher  orders  of  brachials  to  the  last  bifurcation,  generally  con- 
sist of  two  plates  each,  of  which  the  upper  one  is  axillary. 
These  plates  have  the  form  of  free  arm  plates,  being  rounded 
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on  the  back,  but  the  lower  ones  are  suturally  connected  with 
the  plates  of  the  disk,  and  in  some  species  also  with  the  radials, 
or  with  their  fellows  of  the  opposite  side  of  the  ray,  and  are 
therefore  rigid. 

Ventral  disk  pyramidal,  convex  or  almost  flat.  Orals 
slightly  eccentric,  and  more  or  less  asymmetrical.  Ambulacra 
composed  of  two  series  of  covering  plates  which  are  exposed 
upon  the  disk.  The  interambulacral  plates  variable  in  number, 
except  the  first  row  whi'th  is  in  part  interbrachial,  and  always 
consists  of  three  plates  transversely  arranged,  the  middle  one 
of  which  is  the  larger.  Anus  eccentric,  either  opening  directly 
through  the  disk,  or  located  at  the  top  of  a  protuberance,  or 
sometimes  at  the  end  of  a  tube. 

Joints  of  the  column  elliptical  in  outline,  their  articulation 
bifacial,  there  being  a  well-defined  ridge  following  the  longer 
diameter  of  the  joints.  Column  of  moderate  length,  twisted 
throughout  its  whole  length  so  that  motion  in  all  directions  is 
permitted. 
Platycrinus  (?)  dubius,  n.  sp.,  pi.  xiv,  fig.  4. 

Dorsal  cup  deep,  much  higher  than  wide,  the  sides  above 
the  basal  cup  subparallel,  slightly  constricted  just  below  the 
^tops  of  the  radials. 

Basal  cup  obconical,  its  height  equal  to  about  two-thirds 
of  its  width.  Radials  almost  twice  as  high  as  wide,  straight 
across  the  top,  not  notched  for  the  insertion  of  the  interradials; 
the  arm  facets  very  small. 

Remarks:  Only  the  internal  casts  of  the  dorsal  cup  of  this 
species  have  been  observed,  but  such  specimens  are  not  uncom- 
mon. In  specimens  preserving  the  plates  the  general  propor- 
tions would  doubtless  be  somewhat  altered. 

There  is  some  doubt  as  to  the  correct  generic  position  of 
this  crinoid.  In  the  arrangement  of  the  plates  it  seems  to 
agree  exactly  with  the  genus  Platycrinus.  The  sutures  in  the 
basal  cup  have  not  been  observed  with  entire  satisfaction,  but 
from  the  examination  of  a  considerable  number  of  fairly  pre- 
served specimens,  there  seem  to  be  three  of  them,  dividing  the 
cup  into  three  unequal  plates,  two  larger  ones  and  a  smaller 
one,  as  in  Platycrinus.  The  radials  also  are  arranged  as  in  that 
genus.  The  character  which  seems  most  antagonistic  to  such 
a  generic  reference  of  the  species  is  the  absence  of  any  notches 
between  the  radials  at  their  distal  ends  for  the  reception  of 
the  interradial  plates,  the  plates  having  the  appearance  of  being 
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cut  square  off,  with  no  sign  of  any  succeeding  plates  except 
those  of  the  arms.  It  is  possible  that  more  perfectly  preserved 
material  will  necessitate  the  removal  of  the  species,  not  only 
from  the  genus  Platycrinus,  but  from  the  order  Camerata.  If  it 
really  is  an  Inadunate  crinoid  it  will  probably  necessitate  the 
establishment  of  a  new  genus  for  its  reception. 
Locality — Bridgeport. 

Family  IX.      CROTALOCRINIDiE. 


Genus  21 


Austin. 


Fig.  52. — Diagram  of  Crotalocrinus» 


CROTALOCRINUS 

(See  figure  3,  page  19.) 

When  the  arms  are  closed 
this  crinoid  resembles  an 
elongate  bud  with  folded 
leaves;  when  they  are  fully 
opened  it  is  wheel  shaped, 
with  five  lanceolate  areas 
between  the  bases  of  the 
rays.  Calyx  subglobose,  flat- 
tened above. 

Infrabasals  five,  large, 
pentagonal,  of  uniform  size. 
Basals  five,  very  large,  ex- 
tending three  fourths  the 
height  of  the  calyx,  all  hex- 
agonal except  the  posterior  one,  which  is  higher  than  the 
others  and  has  the  distal  angle  truncated  for  the  support  of 
a  comparatively  small,  quadrangular  anal  plate  which  rests  be- 
tween the  radials. 

The  radials  are  much  wider  than  high,  their  distal  faces 
thickened,  either  concave  or  straight,  and  occupied  by  small, 
shallow  depressions  for  the  reception  of  the  costals  and  higher 
brachial  plates,  which  to  the  third  or  fourth  order  rest  partly 
upon  this  plate.  There  is  a  single,  very  small  triangular  costal 
in  each  ray,  which  occupies  a  space  at  the  middle  of  the  radial 
and  is  at  times  scarcely  visible  dorsally;  from  its  dorsal  side 
the  plate  is  very  long  and  slender,  and  is  bent  upward  almost 
to  a  right  angle,  so  as  to  bring  the  face  opposite  the  one  exposed 
dorsally  into  a  horizontal  position,  and  on  a  level  with  the  vault. 
The  distichals  rest  against  the  sloping  faces  of  the  costals  and 
upon  the  radials;  they  are  axillary  plates  and  support  the  pal- 
mars,  which  also  rest  partly  upon  the  distal  face  of  the  radials. 
The  first  order  of  post-palmars  occasionally  rests  upon  the  dis- 
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tal  face  of  the  radials.  All  of  these  plates  in  various  ways  are 
firmly  attached  to  the  radials,  and  are  united  suturally  with  one 
another;  and  all  of  them,  by  curving  upward  and  inward,  ex- 
tend from  the  dorsal  to  the  ventral  surface  of  the  calyx,  and 
form  a  sort  of  transition  between  true  brachial  plates  in- 
cluded in  the  calyx  and  arm  plates,  in  a  similar  manner  to  the 
corresponding  plates  of  the  Platycri?iidcB.  The  plates  are  wedge- 
form,  thinning  out  toward  the  dorsal  cup,  where  they  are  ex- 
posed as  mere  points  or  lines,  and  where  one  or  more  of  them 
are  sometimes  altogether  invisible.  Their  larger  upper  faces, 
which  are  exposed  ventrally,  are  deeply  grooved  for  the  recep- 
tion of  the  ambulacra,  and  are  only  partially  exposed  when  the 
covering  plates  are  in  position.  The  brachial  plates  above  the 
fourth  order  are  not  in  contact  with  the  radials,  and  may  be 
regarded  as  true  arm  plates,  which  they  resemble  in  form  and 
in  point  of  mobility. 

The  arms  are  long  and  branch  frequently;  the  branches  are 
connected  laterally  by  points  of  attachment  from  near  the  mid- 
dle of  each  joint,  with  open  spaces  between  them,  and  form  a 
sort  of  network  around  the  calyx  with  innumerable  elongate 
meshes.  In  some  species  this  network  is  continuous  around 
the  calyx,  but  in  others  the  rays  are  separated,  and  form  five 
broad,  reticulate  leaves  which  overlap  each  other  when  closed 
over  the  calyx.  The  articulation  of  the  arm  plates  is  by  strong 
muscles  and  fossae  rather  than  by  suture.  The  arm  joints, 
owing  to  their  lateral  projections,  have  the  form  of  a  cross  with 
short  arms;  they  are  long,  flat  on  the  dorsal  side,  laterally  com- 
pressed, with  straight  sides,  and  are  deeply  grooved  on  the  ven- 
tral surface  for  the  reception  of  the  ambulacra;  they  are  dis- 
posed in  regular  dichotomizing  longitudinal  rows,  as  well  as  in 
concentric  rows,  the  points  of  union  occupying  the  same  line 
all  around  the  calyx.  The  ambulacral  furrows  are  arched  by 
alternately  arranged  covering  pieces,  three  or  four  upon  each 
side  of  the  arm  joint. 

Each  brachial  plate  is  pierced  by  a  very  large  dorsal  axial 
canal,  and  the  axillary  ones  by  two,  which  meet  in  the  middle 
of  the  plate;  they  ramify  to  the  ends  of  the  arms,  and  all  con- 
verge into  one  in  the  costals,  thence  passing  downward  along 
the  inner  surface  of  the  radials  toward  the  basals. 

Ventral  disk  flat,  on  a  level  with  the  spreading  arms;  com- 
posed of  five  oral  plates  asymmetrically  arranged,  besides  ad- 
ditional ambulacral  and  interambulacral  plates.    The  posterior 
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oral  is  large,  somewhat  elongate,  its  anterior  end  resting  be- 
tween the  truncate  faces  of  the  four  others,  and  its  posterior 
end  against  small  anal  plates.  The  four  smaller  orals  vary  from 
elongate-clavate  to  almost  regularly  hexagonal.  Outside  the 
orals,  and  alternating  with  them,  are  five  somewhat  irregular 
axillary  radial  plates,  giving  off  two  sets  of  ambulacral  plates  in 
lateral  contact.  Between  the  ambulacral  plates  and  abutting 
against  the  four  smaller  orals  are  two  or  more  interambulacral 
plates,  the  inner  ones  the  larger.  Between  the  ambulacral  plates 
and  against  the  large  posterior  oral  are  numerous  small  anal 
plates  which  embrace  the  anal  opening,  the  outer  ones  of  which 
face  the  anal  plate  of  the  dorsal  cup.  The  anal  opening  is 
eccentric  and  its  form  varies  among  the  different  species,  be- 
ing extended  into  a  tube  or  placed  at  the  top  of  a  small  protu- 
berance. The  tube  apparently  reached  to  a  considerable  height, 
and  seems  to  have  been  composed  of  several  rows  of  transverse 
pieces,  longitudinally  arranged,  with  a  large  octagonal  cavity. 

Column   very   large,    terminating   in    numerous    rootlets. 
Axial  canal  large,  round. 
Crotalocrinus  americanus,  n.  sp.,  pi.  xiv,  fig.  i. 

Known  only  from  an  imperfect  radial  plate  and  the  fixed 
brachials  of  a  single  ray.  From  the  proportions  of  this  speci- 
men the  calyx  of  which  it  formed  a  part  must  have  been  about 
iX  inches  in  diameter.  The  profile  view  of  the  specimen,  from 
the  base  of  the  radial  to  the  top  of  the  highest  fixed  brachials, 
is  a  gentle  concave  curve. 

Infrabasals  and  basals  unknown.  Radials  much  wider 
than  high,  the  exact  outline  and  proportions  not  preserved,  the 
distal  face  divided  into  small,  shallow  depressions  for  the  re- 
ception of  the  fixed  brachials,  the  surface  ornamented  with 
very  fine  irregular  papillae,  or  wavy  ridges.  The  dorsally  ex- 
posed faces  of  the  fixed  brachials  very  small,  always  much 
wider  than  high,  the  sutures  between  them  placed  in  narrow, 
shallow  grooves;  their  bifurcations  unequal, generally  one  of  the 
sloping  faces  of  the  axillaries  being  considerably  longer  than 
the  other.  Costal  plate  minute,  triangular,  occupying  a  shal- 
low and  narrow  depression  in  the  center  of  the  distal  face  of 
the  radial.  Distichals  much  wider  than  high,  their  inner  sides 
abutting  against  the  costal,  the  whole  of  the  proximal  sides  oc- 
cupying shallow  depressions  in  the  radials  on  cither  side  of  the 
small  depression  occupied  by  the  costal;  more  than  twice  as 
wide  as  the  costal,  axillary,  the  outer  sloping  side  much  shorter 
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than  the  inner.  Palmars  larger  than  the  distichals.  The  two 
inner  ones  in  lateral  contact  on  the  median  line  of  the  ray,  sur- 
rounding the  distal  angle  of  the  costal;  axillary,  the  upper 
sloping  sides  nearly  equal,  and  giving  rise  to  two  series  of  post- 
palmars,  the  outer  series  of  which  contains  three  plates  and 
then  becomes  free  from  the  calyx,  and  the  inner  series  contains 
two  plates,  the  second  one  being  an  axillary  plate  which  gives 
rise  to  two  post-palmars  of  the  second  order  beyond  which  the 
plates  are  free.  The  two  outer  palmars  are  much  wider  than  the 
median  pair  and  abut  against  the  outer  sides  of  the  distichals 
and  median  palmars,  their  whole  proximal  sides  being  in  contact 
with  the  radial;  followed  by  second  axillary  palmars  whose  in- 
ner sides  abut  against  the  outer  sides  of  the  median  palmars 
and  the  post-palmars,  and  whose  outer  ends  are  in-contact  with 
the  radials.  The  two  upper  sloping  sides  of  the  axillary  pal- 
mar are  uneven,  the  outer  one  being  much  longer  than  the  in- 
ner; it  is  followed  by  two  series  of  post-palmars  of  the  first 
order.  The  inner  series  contains  three  plates,  above  which  the 
plates  are  free;  the  outer  series  contains  two  plates,  the  second 
one  being  axillary  and  supporting  two  post-palmars  of  the  sec- 
ond order,  beyond  which  the  plates  are  free. 

The  dorso-vcntral  extension  of  the  fixed  brachials  is  very 
great,  in  the  uppermost  row  generally  about  twice  their  width 
and  many  times  their  height.  The  dorsal  canals  of  the  brach- 
ial plates,  as  exhibited  by  impressions  in  the  outer  row  of 
these  plates  are  very  large,  their  diameter  being  more  than  half 
the  width  of  the  plates. 

Renlarks:  This  is  the  first  description  of  a  species  of  Cro- 
talocrinns  from  America,  the  remaining  species  of  the  genus 
being  from  the  Silurian  of  Gotland,  Sweden,  and  Dudley,  Eng- 
land, and  it  is  unfortunate  that  so  interesting  a  crinoid  should 
be  known  in  America  from  so  imperfect  a  specimen.  Of  the 
previously  described  species  of  the  genus,  the  American  species 
most  closely  resembles  C.  rugosus,  but  it  differs  from  this  spe- 
cies as  illustrated  by  Wachsmuth  and  Springer*  in  the  much 
less  conspicuous  ornamentation  of  the  radials,  and  in  a  some- 
what different  arrangement  of  the  fixed  brachials  above  the 
palmars.  The  arrangement  of  the  plates  beyond  the  outer  pair 
of  palmars  is  the  same  in  both  species,  but  those  beyond  the 
median  pair  are  differently  arranged.  In  C.  americanus  there 
is  a  single  plate  in  each  of  the  median  palmar  series,  while  in 

*  Proc.  Acad.  Nat.  Sci.  Phil.,  1888,  pi.  xix,  figs.  2a-2b. 
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C.  riigosus  there  are  two  plates  in  each  of  these  series.  In  C. 
americajms  the  inner  side  of  the  axillary  plate  of  this  series  is 
followed  by  two  post-palmars  of  the  first  order,  the  second  one 
being  axillary  and  followed  by  a  pair  of  post-palmars  of  the 
second  order;  the  outer  side  is  followed  by  a  series  of  three 
post-palmars  of  the  first  order.  In  C.  rugosus  the  arrangement 
of  the  inner  and  outer  branches  from  these  palmars  is  exactly 
reversed,  the  series  of  three  post-palmars  of  the  first  order  be- 
ing given  off  from  the  inner  side  of  the  plate. 
Locality — Bridgeport. 

Order  III.     ARTICULATA. 

Family  X.      ICHTHYOCRINIDiE. 

Genus  22.     ICHTHYOCRINUS     Conrad. 

General  form  of  the  body,includ- 
ing  the  arms,  ovoid  to  pyriform,  with 
almost  perfect  pentamerous  sym- 
metry.    Calyx  bowl  or  cup  shaped. 

Infrabasals  three,  rudimentary, 
unequal,  sometimes  seen  only  within 
the  calyx.  Basals  five,  very  small, 
their  distal  angles  acute.  Radials 
pentagonal,  widest  along  the  distal 
margin,  angular  at  the  proximal  end. 
Costals  two  or  three  in  each  ray, 
quadrangular  except  the  axillary 
ones  which  are  pentagonal,  wide  and 
short;  height  about  equal  but  rapidly 
increasing  in  width  distally,  the  plates  being  wider  at  their 
distal  than  at  their  proximal  margins.  Distichals,  palmars,  and 
post-palmars  similar  in  form  to  the  costals,  quadrangular  in 
general  outline  except  the  axillary  plates  which  are  pentago- 
nal, those  of  the  same  order  of  equal  height  and  one  half  the 
width  of  the  next  order.  Arms  twenty  to  sixty  or  more,  ac- 
cumbent,  unfolding  at  the  tips  and  forming  with  the  calyx  an 
apparently  solid  structure;  they  are  composed  of  single  series 
of  plates  which  are  heavy,  wider  than  high,  quadrangular,  usu- 
ally with  waving  suture.  Pinnules  unknown.  Interradial  and 
anal  plates  generally  absent  or  undeveloped  on  the  outside; 
when  present  they  are  longitudinally  arranged,  but  the  anal 
side  cannot  be  distinguished. 

Ventral  disk  unknown.     Column  composed  of  very  short 


Fig.   53.- 
Ichtkyocrtnus, 
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joints  near  the  top,  increasing  gradually  in  length  down\yard; 
axial  canal  of  medium  size,  pentagonal. 

Ichthyocrinus  subangularis    Hall,  pi.  xv,  figs.  3-5. 

1863.    Ichthyocrinus  subangularis.    Hall,  Trans.  Albany  Inst.,  vol.  IV, 

p.  201. 
1865.    Ichthyocrinus  corbis.      Winchell  and  Marcy,  Mem.  Bost.  Soc. 

Nat.  Hist.,  vol.  I,  pp.  89  and  108. 
1868.    Ichthyocrinus  subangularis.    Hall,  20th  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  p.  367,  pi.  xi,  figs.  15-16  and  p.  325. 
1870.     Ichthyocrinus  subangularis.    Hall,  20th  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.  (Rev.  Ed.),  p.  367,  pi.  xi,  figs.  15-16,  and  p.  429. 
1879.    Ichthyocrinus  Corbis.    Wachsmuth  and  Springer,  Rev.  Pal^ocr., 

pt.  I,  p.  34. 
1879.     Ichthyocrijius  subangularis.      Wachsmuth  and  Springer,  Rev. 

Palaeocr,,  pt.  I,  p.  35. 
1879.    Ichthyocriiius  suba7igularis.     Hall,  28th  Rep.  N.  Y.  State    Mus. 

Nat.  Hist.,  p.  137,  pi.  xvi,  figs.  11-13. 

1881.  Ichthyoc7'inus  corb'is.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist.,  vol. 

IV,  p.  175.  pi.  iv,  fig.  5. 

1882.  Ichthyocrinus  subangularis.    Hall,  nth  Rep.  Geol.  'Nat.  Hist. 

Ind.,  p.  268,  pi.  XV,  figs.  12-13,  pi.  xvi,  figs.  11-13. 

Calyx  elongate,  turbinate  or  obconic  below,  becoming 
cylindrical  above;  angular  above  the  base,  when  the  plates  are 
preserved,  by  the  prominence  of  the  radial  series;  base  trun- 
cated for  the  articulation  of  the  rather  large  column. 

Infrabasals  rudimentary,  concealed  by  the  column  and 
rarely  noticeable  even  in  the  internal  casts.  Basals  appearing 
pentagonal  above  the  junction  with  the  column,  their  propor- 
tions varying  from  wider  than  high  to  higher  than  wide.  Ra- 
dials  generally  unequal,  one  or  two  small,  pentagonal  plates, 
the  others  larger  and  hexagonal.  All  the  brachials  are  very 
short  and  wide,  the  axial  ones  are  pentagonal,  and  all  the  others 
quadrangular  except  in  some  instances  in  the  lower  part  of  the 
calyx,  where  the  plates  of  adjacent  series  are  not  exactly  even, 
when  one  or  both  of  the  sides  of  the  plates  may  be  slightly  an- 
gular. Costals  two,  rarely  three,  in  each  ray.  Distichals  four 
in  each  series.  Palmars  eight  or  nine  in  each  series.  First 
post-palmars  more  numerous  than  the  palmars.  No  anal  or 
interradial  plates  present  in  the  calyx. 

Ventral  disk  unknown. 

Remarks:  This  species  usually  occurs  in  the  Chicago  fauna 
in  the  form  of  internal  casts,  and  in  that  condition  of  preserva- 
tion it  is  a  common  crinoid.  These  specimens  are  pointed  be- 
low and  have  a  rough  appearance,  with  the  sutures  between  the 
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plates  usually  represented  by  thin,  elevated  straight  ridges. 
The  angularities  of  the  radial  series  are  not  so  pronounced  as 
when  the  plates  are  preserved  so  that  the  cross  section  is 
nearly  circular.  Many  specimens  have  the  base  bent  to  one 
side,  a  characteristic  which  is  probably  due  to  the  weight  of 
the  body  of  the  growing  animal  supported  upon  the  stem. 

The  species  was  first  recognized  in  the  Chicago  fauna  by 
Winchell  and  Marcy,  who  described  it  under  the  name  /.  cordis. 
They  had  nothing  but  the  internal  casts  to  study,  and  founded 
their  species  upon  these  specimens;  their  type  specimens  are 
still  preserved  in  the  collection  of  Northwestern  University, 
and  show  nothing  more,  than  hundreds  of  other  specimens 
which  have  been  collected  at  Bridgeport.  Hall,  who  had  a 
well-preserved  specimen  from  Bridgeport,  in  which  the  plates 
were  present,  identified  the  species  as  his  /.  subangularis  from 
Waldron,  Ind.,  and  there  is  no  reason  for  believing  that  all  of 
the  internal  casts  do  not  belong  to  the  same  species. 

At  a  later  date  S.  A.  Miller  revived  Winchell  and  Marcy's 
name  for  a  specimen,  preserving  the  plates,  belonging  to  the 
Egan  collection,  now  in  The  Chicago  Academy  of  Sciences' 
collection.  In  this  specimen  the  surfaces  of  the  plates  are  not 
flat  as  in  the  one  Hall  illustrated,  but  are  somewhat  protuber- 
ant, and  the  basals  have  an  angular  surface.  The  specimen 
(plate  XV,  fig.  3)  is  a  very  small  one,  however,  and  it  is  entirely 
probable  that  this  character  of  the  plates  is  but  a  juvenile  char- 
acteristic. Miller's  statement  that  the  angles  of  the  pentagon 
formed  by  the  basals  (subradials)  are  directed  radially  is  not 
confirmed  by  the  specimen,  the  angles  of  the  pentagonal  disk 
formed  by  these  plates  being  interradial  in  position.  He  also 
seems  to  think  that  the  straight  body  may  be  a  character  of 
specific  importance,  but  this  can  be  only  an  individual  varia- 
tion probably  due  to  the  small  size  and  weight  of  the  body. 

Localities — Bridgeport  and  Romeo. 

Genus  23     LECANOCRINUS     Hall. 

General  form  of  the  body,  with  arms  attached,  subglobose 
to  pyriform.  Dorsal  cup  bowl-shaped,  unsymmetrical,  plates 
heavy. 

Infrabasals  three,  large,  unequal,  two  of  them  being  twice 
as  large  as  the  third,  the  smaller  one  being  directed  between 
the  posterior  and  the  right  postero-lateral  basals.  Basals  five, 
large,  three  of  them  pentagonal  or  hexagonal,  the  posterior 
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and  right  postero-lateral  ones  having 
an  additional  side  for  the  insertion  of 
an  anal  and  a  radianal  plate.  Radials 
rather  large,  pentagonal,  wider  than 
high.  •  Radianal  plate  quadrangular, 
placed  obliquely  between  the  poste- 
rior and  right  postero-lateral  basals, 
the    right    posterior   radial   and   the 

anal  plates.     Anal    plate    placed    in 
Fig.    54.— Diagram    of      ,.  .,,  ,  ^.       ^,      ^ 

Lecanocrinus.  line  With  and  separating  the  two  pos- 

terior radials,  resting  upon  the  radi- 
anal and  the  posterior  basal.  Costals  one  or  two  in  each  ray, 
very  short  and  wide,  quadrangular  except  the  axillary  ones, 
which  are  pentagonal.  Distichals  one  to  three  or  more  in 
each  series,  varying  in  number  even  in  the  same  individual. 
Interradials  absent. 

Arms  precisely  as  in  Ichthyocrinus,  but  less  numerous. 
Ventral    disk    unknown.     Column    round,    composed    of 
rather  large  joints. 

Lecanocrinus  waukoma    (Hall),  pi.  xv,  figs.  6-1 1. 

1865.    Leca7iocrinus  pusillus.    Winchell  and  Marcy,  Mem.  Bost.  Soc. 

Nat.  Hist.,  vol.  I,  p.  go.     [Not  Lecanocrinus  pusillus    (Hall), 

1863.] 
1868.     Cyathocriniis  waukoma.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.,  p.  324,  pi.  xi,  figs.  11-12. 
1870.     Cyathocrinus  waukoma.     Hall,  20th  Rep.  N.  Y.  State  Cab.  Nat. 

Hist.  (Rev.  Ed.),  p.  367,  pi.  xi,  figs.  11-12. 

Dorsal  cup  basin  shaped,  wider  than  high,  varying  greatly 
in  size,  the  largest  ones  being  20  mm.  in  diameter;  base  flat- 
tened or  slightly  concave,  the  sides  nearly  vertical. 

Infrabasals  three,  unequal,  one  small  and  two  large  ones; 
forming  a  pentagonal  disk  with  straight  sides.  Basals  large, 
about  as  high  as  wide;  three  of  them  pentagonal  and  two 
hexagonal;  protuberant  in  the  center  with  angular  ridges 
radiating  to  the  sides,  the  spaces  between  the  ridges  flat. 
Radials  large,  pentagonal,  wider  than  high,  the  right  posterior 
one  sometimes  smaller  than  the  other  four.  Radianal  plate 
of  medium  size,  quadrangular,  placed  obliquely  between  the 
posterior  and  right  postero-lateral  basals  below,  and  the  right 
posterior  radial  and  anal  above.  Anal  plate  about  as  large  as 
the  radianal,  higher  than  wide,  placed  in  line  with  the  radials 
and  resting  upon  the  posterior  basal  and  the  radianal  plates. 
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Costals  two  in  each  ray,  very  short  and  wide,  the  width  being 
from  four  to  five  times  the  height;  the  first  one  quadrangular, 
the  second  pentagonal,  axillary,  with  two  long  upper  sloping 
sides  supporting  the  two  series  of  distichals.  Number  of  dis- 
tichals  and  succeeding  series  of  brachials  not  determined. 

Remaining  portions  of  the  species  not  known. 

Remarks:  The  description  of  this  species  has  been  drawn 
up  entirely  from  the  internal  casts,  which  are  common  in  the 
Chicago  fauna.  But  a  single  specimen  preserving  the  plates 
has  been  observed,  and  this  is  a  very  small  and  presumably  a 
young  one.  It  is  more  nearly  subhemispherical  than  the  casts, 
and  has  convex  plates. 

The  species  was  recognized  by  Winchell  and  Marcy  from 
Bridgeport,  and  was  named  by  them  Lecanocrimis  pusillus.  It 
seems  to  be  distinct  from  L.  pusillus  (Hall),  however,  from 
Waldron,  Ind.,  which  has  priority  over  Winchell  and  Marcy's 
name.  The  Chicago  species  differs  from  the  Waldron  species 
in  often  growing  to  a  much  larger  size,  in  generally  having  a 
greater  relative  height,  and  in  having  convex  plates,  unless 
this  be  a  juvenile  chatacter  of  the  only  specimen  in  which  it 
has  been  observed. 

Localities — Bridgeport,  Romeo,  Lemont,  and  Joliet. 

Genus  24     PYCN0SACCU5     Angelin. 

In  general  form  this  genus 
does  not  differ  from  Lecanocrimis, 
and  in  the  internal  casts  as  usually 
preserved  the  two  genera  cannot 
be  distinguished.  The  plates  of 
Pycnosaccus  externally,  however, 
are  strongly  nodose,  and  are  orna- 
mented by  conspicuous  radiating 
ridges  which  connect  the  nodes  of 
adjacent  plates.  ^^^  ss.-Dlagram  of  Pyc- 

Pycnosaccus  americanus,  n.  sp„pl.  xv,      nosaccus. 
fig.  12. 

Dorsal  cup  obconical,  truncate  below.  The  plates  promi- 
nent in  the  center  with  sharp,  elevated  ridges  extending  to 
the  centers  of  adjacent  plates;  the  spaces  between  the  ridges 
deeply  depressed. 

Infrabasals  large,  pentagonal  in  a  lateral  view,  the  proxi- 
mal margins  extending  prominently  beyond  the  column.     Ba- 
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sals  large,  higher  than  wide,  three  of  them  hexagonal,  the  pos- 
terior and  right  postero-lateral  ones  heptagonal.  Radials  large, 
wider  than  high.  Radianal  plate  quadrangular,  the  sides  nearly- 
equal,  lying  obliquely  between  the  posterior  and  right  postero- 
lateral basals,  the  right  posterior  radial  and  the  anal  plates. 
Anal  plate  larger  than  the  radianal,  higher  than  wide,  resting 
upon  the  truncated  distal  face  of  the  posterior  basal  and  the 
radianal,  and  placed  between  the  two  posterior  radials. 

The  remaining  portions  of  the  species  unknown. 

Remarks:  This  species  is  founded  upon  a  single  specimen 
in  which  a  part  of  the  plates  are  perfectly  preserved.  The 
genus  to  which  it  belongs  was  described  from  Gotland  speci- 
mens, and  heretofore  it  has  not  been  recognized  except  in  Got- 
land and  in  England. 

Locality — Hawthorn. 

GENERA  OF  UNCERTAIN  AFFINITY. 

Genus  25     STEPHANOCRINUS    Conrad. 

In  many  respects  this  genus  re- 
sembles certain  forms  of  the  Blas- 
toidea,  but  it  differs  frorn  them  in 
some  essential  characteristics.  The 
calyx  is  subpyramidal,  or  deeply  cup 
shaped,  with  five  vertical,  spiniform, 
interradial  processes  surrounding  the 
ventral  disk. 

Fig.    56.— Diagram    of  Basals  three,  nearly  equal  in  size 

Stet>hanocrinus.  1     ,     i-     •     -i        •  ,i-         r 

but  dissimilar  in  outline,  forming  a 

large  subhemispherical  or  subturbinate  cup,  more  or  less  trun- 
cate at  the  base,  with  a  trigonal  distal  face  which  is  slightly 
excavated  for  the  attachment  of  the  column;  one  of  the 
plates  is  quadrangular,  and  the  two  others  pentagonal,  the 
quadrangular  one  being  placed  to  the  right  of  the  anterior 
radial.  The  radials  are  large  and  resemble  closely  the  forked 
plates  of  certain  blastoids;  the  limbs  (prongs  of  the  fork)  of 
two  contiguous  radials  extend  up  between  the  arms  in  an  al- 
most vertical  direction,  and  frequently  form  long,  thorn-like 
processes  which  are  sometimes  more  than  one  half  as  high  as 
the  calyx  up  to  the  arm  bases.  These  processes  form  deep 
radial  gutters  containing  th&  ambulacral  grooves  which  lead  to 
the  arms.  The  costals  are  small,  short,  axillary  plates,  resting 
within  a  horseshoe-like  depression  near  the  outer  end  of  the 
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gutter;  they  have  three  conspicuous  prong-like  projections  ex- 
tending inward.  The  outer  ones  of  these  projections  arc  wing- 
like, resting  against  and  partly  upon  the  interradials;  the  inner 
one  is  sword-shaped,  the  sharp  point  extending  deeply  into  the 
ambulacral  groove  dividing  it  and  forming  a  branch  groove 
for  each  main  division  of  the  rays. 

The  interradials  are  comparatively  large  and  are  not  visi- 
ble in  a  side  view;  they  extend  to  the  top  of  the  projections 
and  rest  against  the  inner  faces  of  the  two  limbs,  the  sutures 
running  downward  so  as  to  divide  each  process  into  an  inner 
and  an  outer  part.  The  plates  are  connected  laterally  with  one 
another,  but  not  centrally;  they  leave  in  the  center  a  moder- 
ately large  open  space  which  in  perfect  specimens  is  filled  by 
oral  plates.  The  lateral  edges  of  the  interradials  are  deflected, 
curving  downward,  forming  a  wide  and  deep  ambulacral  groove, 
which  on  approaching  the  inner  end  becomes  deeper  and  nar- 
rower and,  toward  the  arm  bases,  is  divided  by  the  costal,  as 
described  above.  At  each  side  of  the  ambulacral  groove  is  a 
sort  of  depression,  which  forms  a  place  of  attachment  for  two 
series  of  small  subquadrangular  covering  pieces  which  form 
a  vault  over  the  groove,  leaving  underneath  a  comparatively 
large  circular  passage,  which  at  one  end  communicates  with  the 
arms  and  at  the  other  enters  the  calyx  beneath  the  edge  of 
the  oral  pyramid.  The  anal  aperture  is  located  ventrally,  near 
the  top  of  one  of  the  interradial  processes,  at  the  point  where 
two  of  the  limbs  meet  with  the  interradial. 

The  mode  of  branching  of  the  arms  beyond  the  costals  is 
not  well  known,  one  species  of  the  genus  evidently  had  ten 
arms  to  the  ray;  they  are  biserial,  thin,  short,  and  pinnule-like, 
and  do  not  extend  beyond  the  interradial  processes,  which  were 
apparently  to  protect  these  delicate  organs. 
Stephanocrlnus  osgoodensis    S.  A.  M.,  pi.  xv,  fig.  14. 

1879.     ^tephanocrinus  osgoodensis.    S.  A.  M.,  Jour.  Cinn.  Soc.  Nat.  Hist., 
vol.  II,  p.  116,  pi.  X,  figs.  7-7a. 

1 89 1.  Stephanocrinus  osgoodensis.    S.  A.  M.,  adv.   sheets,  17th   Rep. 

Geol.  Surv.  Ind.,  p.  22,  pi.  vi,  figs.  1-4. 

1892.  Stephanocrinus  osgoodensis.    S.  A.  M.,  17th  Rep.  Geol.  Surv.  Ind.. 

p.  632,  pl.vi,  figs.  1-4. 
This  species  is  known  in  our  fauna  only  by  a  few  in- 
ternal casts,  and  at  best  it  can  be  but  doubtfully  identified. 
About  all  that  can  be  truly  said  of  the  specimens  is  that  they 
belong  to  the  genus  Stephanocrintis,  and  that  their  size  and  pro- 
portions are  similar  to  those  of  S.  osgoodensis. 
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The  three  basal  plates  make  a  pointed  obconical  cup,  and 
they  support  the  five  forked  radial  plates  which  together  form 
a  short  cylinder.  The  height  of  the  distal  points  of  the  radials 
is  about  one  half  the  height  of  the  limb. 

Locality — Ro  m  e  o . 


Genus  26     ZOPHOCRINUS     S.  A.  M 


D 


D 


Body  ovate  or  pear  shaped,  con- 
sisting of  two  circles  of  plates  and 
the  ventral  disk. 
I  \  '"'^^ I         I  Basals    or   first    circle   of  plates 

three,  forming  an  obconical  cup, 
higher  than  wide;  two  of  the  plates 
are  of  equal  size  and  quadrangular, 

Fig.    57.— Diagram    of      the   third  is  larger  and  pentagonal. 
Zo'phocrinus.  c  j      •     1        r       1    i.         c  i.u 

^  becond  circle  or   plates    four,  three 

pentagonal  and  one  quadrangular;  they  are  horizontally  trun- 
cated on  top,  and  are  surmounted  by  a  ventral  disk  having  a 
central  elevation.  The  distal  margins  of  the  plates  of  the 
second  circle  are  thickened  and  beveled  toward  the  interior. 
The  beveled  edge  of  each  plate  is  pierced  by  five  pores. 

The  ventral  disk  consists  of  a  circle  of  twenty  minute 
plates,  through  each  one  of  which  a  pore  passes  perpendicu- 
larly connecting  with  the  pores  that  pierce  the  beveled  edges 
of  the  plates  below;  within  this  circle  of  twenty  plates  are 
other  smaller  plates  which  cover  the  central  portion  of  the  vault. 

Remarks:  This  genus  is  entirely  different  from  any  other 
crinoid.  The  pores  piercing  the  plates  are  characters  which 
would  seem  to  ally  the  genus  to  the  Cystoidea  rather  than  the 
Crinoidea,  and  it  is  entirely  possible  that  more  perfect  material 
than  has  yet  been  examined  will  establish  its  cystidian  nature. 

Zophocrinus  howardi    S.  A.  M.,  pi.  xv,  fig.  13. 

1 891.    Zophocrinus  howardi.    S.  A.  M.,  Adv.  Sheets  17th  Rep.  Geol. 

Surv.  Ind.,  p.  33,  pi.  vi,  figs.  26-28. 
i8g2.    Zophocrinus  howardi.    S.  A.  M.,  17th  Rep.  Geol.  Surv.  Ind.,  p.  643, 

pi.  vi,  figs.  26-28. 

Only  the  internal  casts  of  this  species  have  been  observed. 
Calyx  small,  pear  shaped,  greatest  diameter  at  about  one  half 
its  height,  pointed  below,  higher  than  wide.  The  plates  in  the 
casts  marked  by  concentric  grooves,  which  indicate  lines  of 
growth. 

The  basals  or  first  circle  of  plates  form  an  obconical  cup 


t 
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higher  than  wide,  the  distal  faces  arcuate.  In  the  two  smaller 
quadrangular  plates  the  distal  faces  are  the  shorter  ones;  the 
larger  pentagonal  plate  has  distally  a  central,  horizontal,  arcu- 
ate face  with  two  shorter  sloping  faces.  The  second  circle  of 
plates  are  the  largest  in  the  calyx;  they  are  much  higher  than 
wide  with  subparallel  sides;  they  expand  slightly  from  the 
proximal  ends  and  are  then  contracted  toward  the  distal  end, 
where  they  are  horizontally  truncated;  in  the  casts  there  is  a 
deep  horizontal  groove  around  the  summit,  the  impression  of 
the  thickening  of  the  plates  at  their  inner  distal  margins. 

The  ventral  disk  not  preserved. 

Remarks:  The  genus  Zophocrimis  has  hitherto  been  recog- 
nized only  from  St.  Paul,  Ind.  The  Illinois  specimens  differ 
somewhat,  in  general  proportions,  from  the  Indiana  specimens; 
they  are  more  slender  and  the  upper  part  of  the  calyx  is  more 
nearly  cylindrical.  These  differences  are  doubtless  accounted 
for,  however,  in  the  fact  that  the  Illinois  specimens  are  wholly 
internal  casts.  With  the  plates  preserved  they  might  easily 
have  the  same  form  as  the  St.  Paul  specimens,  and  are  conse- 
quently referred  to  the  same  species. 

Locality —  L  e  m  o  n  t . 


EXPLANATION  OF  PLATE  L 

CYPHOCRINUS   CHICAGOENSIS  n.  Sp. 

Figures  i,  2.   Dorsal  and  lateral  views  of  an  internal  cast. 
"        3,  4.   Lateral  and  ventral  views  of  an  internal  cast. 

THYSANOCRINUS   EGANI  S.  A.  M. 

Figure  5.  Lateral  view  of  the  type  specimen. 

THYSANOCRINUS   OCCIDENTALIS  Hall. 

Figure  6.   Lateral  view  of  a  cast  taken  from  a  natural  mould,  showing  the 
surface  ornamentation  of  the  plates. 
"      7.  Lateral  view  of  an  internal  cast. 

THYSANOCRINUS   PENTANGULARIS  Hall. 

Figure  8.   Lateral  view  of  an  internal  cast. 

"      9.   Lateral  view  of  an  internal  cast  of  a  large  specimen. 
"      10,  II.   Lateral  and  basal  views  of  a  cast  taken  from  a  natural 
mould  showing  the  external  characters  of  the  species. 


Plate  I. 


EXPLANATION  OF  PLATE  U. 

SIPHONOCRINUS   NOBILIS  Hall. 

Figure  i.    Lateral  view  of  an  internal  cast. 

LAMPTEROCRINUS   INFLATUS  Hall. 

Figure  2.   Anterior  lateral  view  showing  the  casts  of  the  pendent,  tubular 
arms. 
"      3.   Lateral  view  of  a  very  large  internal  cast. 

LAMPTEROCRINUS   ROBUSTUS  n.  Sp. 

Figure  4.   Lateral  view  of  a  very  large  internal  cast. 

"      5.   Lateral  view  of  a  wax  impression  from  a  natural  mould,  show- 
ing the  external  ornamentation  of  the  plates. 

LAMPTEROCRINUS    ?   DUBIUS  n.  Sp. 

Figure  6.   Lateral  view  of  a  wax  impression  from  a  natural  mould,  show- 
ing the  external  form  of  the  calyx. 
"      7.   Lateral  view  of  an  internal  cast  showing  the  cast  of  the  proboscis. 


Plate  II, 
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EXPLANATION  OF  PLATE  IIL 

GAZACRINUS    MAJOR  n.  Sp. 

Figure  i.    Posterior  view  of  an  internal  cast. 

"      2.   Lateral  view  of  a  specimen  preserving  the  plates. 

GAZACRINUS    MINOR  n.  sp. 

Figure  3,   Lateral  view  of  a  large  internal  cast. 
"       4.   Posterior  view  of  an  internal  cast. 

LAMPTEROCRINUS   ?  SUBGLOBOSUS  n.  Sp. 

Figure  5.   Lateral  view  of  an  internal  cast. 

LYRIOCRINUS    MELISSA  Hall. 

Figure  6.   Basal  view  of  a  small  specimen. 

"    7,  8.   Basal  and  lateral  views  of  a  large  specimen. 

ARCHyEOCRINUS    DEPRESSUS  n.  Sp. 

Figures  9,  10.   Lateral  and  basal  views  of  an  internal  cast. 

MELOCRINUS   OBPYRAM IDALIS  W.  and  M. 

Figure  11.   Lateral  view  of  an  internal  cast. 

"       12.   Lateral  view  of  a  wax  impression  from  a  natural  mould,  show- 
ing the  external  characters  of  the  species. 


Plate  in. 


EXPLANATION  OF  PLATE  IV. 

CORYMBOCRINUS    CHICAGOENSIS  n.  Sp. 

Figure  i.  A  large  internal  cast  preserving  the  outlines  of  most  of  the  plates 
of  the  dorsal  cup. 
"      2.   Basal  view  of  an  internal  cast  showing  the  broad  basal  cavity. 
"      3.   Lateral  view  of  a  specimen  preserving  the  plates. 

CORYMBOCRINUS   NIAGARENSIS  n.  sp. 

Figures  4,  5.   Basal  and  lateral  view  of  the  type  specimen. 

MACROSTYLOCRINUS   OBCONICUS  n.  Sp. 

Figure  6.   Lateral  view  of  an  internal  cast. 

"      7.   Lateral  view  of  a  wax  impression  taken  from  the  natural  mould 
of  the  same  specimen. 

MACROSTYLOCRINUS  SUBGLOBOSUS  n.  Sp. 

Figure  8.    Lateral  view  of  an  internal  cast. 

MACROSTYLOCRINUS   SEMIRADIATUS  Hall. 

Figure  9.    Lateral  view  of  an  internal  cast. 

MACROSTYLOCRINUS   STRIATUS  Hall. 

Figure  10.   Lateral  view  of  an  internal  cast. 

"       II.   Lateral  view  of  a  specimen  preserving  the  plates. 


Plate  IV. 


StuAri  yVeUer,  del 


EXPLANATION  OF  PLATE  V. 

EUCALYPTOCRINUS   CRASSUS  Hall. 

Figure  i.   Lateral  view  of  a  cast,  showing  the  impressions  of  the  arms. 
"      2.   Lateral  view  of  a  small  internal  cast. 

EUCALYPTOCRINUS   ROTUNDUS  S.  A.  M. 

Figure  3.   Lateral  view  of  the  type  specimen. 

EUCALYPTOCRINUS   ASPER  n.  Sp. 

Figures  4,  5.   Lateral  and  basal  views  of  an  internal  cast  of  a  dorsal  cup. 
"        6,  7.   Lateral  and  basal  views  of  the  type  specimen  preserving  the 
plates. 


Plate  V. 


StHATt  miier,  €iei. 


EXPLANATION  OF  PLATE  VL 

EUCALYPTOCRINUS   TURBINATUS  S.  A.  M. 

Figure  i.  'Lateral  view  of  one  of  the  type  specimens. 

"      2.   Basal  view  of  the  other  type  specimen.     Both  specimens  are  in- 
ternal casts. 

EUCALYPTOCRINUS   INORNATUS  n.  sp. 

Figures  3,  4.   Basal  and  lateral  views  of  the  type  specimen  preserving  the 
plates.  , 

EUCALYPTOCRINUS   ORNATUS  Hall. 

Figures  5,  6.   Lateral  and  basal  views  of  a  specimen  preserving  the  plates. 

EUCALYPTOCRINUS   MAGNUS  Worthen  (?) 

Figure  7.   Basal  view  of  an  internal  cast  possibly  belonging  to  this  species. 


Plate  VI. 


EXPLANATION  OF  PLATE  VIL 

EUCALYPTOCRINUS   NODULOSUS  n.  Sp. 

Figure  i.   Lateral  view  of  an  internal  cast. 

"     2,  3.   Basal  and  lateral  views  of  a  wax  cast  from  a  natural  mould. 

EUCALYPTOCRINUS   EGANI  S.  A.  M. 

Figure  4.   Lateral  view  of  an  internal  cast. 

EUCALYPTOCRINUS   DEPRESSUS  S.  A.  M. 

Figures  5,  6.   Lateral  and  basal  views  of  a  specimen  preserving  the  plates. 
"       7.   Basal  view  of  an  internal  cast.    One  of  the  type  specimens. 

EUCALYPTOCRINUS   OBCONICUS  Hall. 

Figure  8.   Lateral  view  of  an  internal  cast.     (After  Hall.) 

CHICAGOCRINUS   ORNATUS  n.  Sp. 

Figure  9.    Lateral  view  of  a  wax  cast  from  a  natural  mould.    The  type 
specimen. 

CHICAGOCRINUS   INORNATUS  n.  Sp. 

Figure  10.   Lateral  view  of  an  internal  cast. 

"       II,  12.   Basal  and  lateral  views  of  a  wax  cast  from  a  natural  mould. 
Same  individual  as  figure  10. 


Plate  VII. 
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EXPLANATION  OF  PLATE  VIIL 

CALLICRINUS   CORNUTUS  Hall. 

Figures  i,  2.    Basal  and  lateral  views  of  the  internal  cast  of  a  dorsal  cup. 
"      3.    Lateral  view  of  an  internal  cast. 

CALLICRINUS   LONGISPINUS  n.  Sp. 

Figure  4.   Lateral  view  of  an  internal  cast  with  the  impressions  of  the  spi- 
nose  extensions  of  the  radial  and  first  interbrachial  plates. 
"      5.   Basal  view  of  a  wax  cast  taken  from  the  same  individual,  show- 
ing thespinose  extensions  of  the  plates. 

CALLICRINUS   PENTANGULARIS  n.  Sp.  i 

Figure  6.  View  of  a  wax  cast  from  the  type  specimen. 

CALLICRINUS   BIFURCATUS  n.  Sp. 

Figure  7.  The  type  specimen. 

CALLICRINUS   HYDEI  Wcllcr. 

Figure  8.   An  impression  of  the  terminal  anal  disk.     The  type  specimen. 


Plate  VIII. 
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EXPLANATION  OF  PLATE  IX. 

CALLICRINUS   HYDEI  Wcllcr. 

Figure  i.  An  impression  of  the  terminal  anal  disk,  probably  belonging  to 
this  species.     From  Racine,  Wis. 

CALLICRINUS   DESIDERATUS  n.  Sp. 

Figure  2.   View  of  a  specimen  in  which  the  terminal  disk  is  in  position  at 
the  end  of  the  anal  tube.     From  Racine,  Wis. 

CALLICRINUS   DIGITATUS  Wellcr. 

Figure  3.  A  specimen  showing  parts  of  the  impressions  of  two  of  the  ter- 
minal plates  of  the  anal  tube.    Perhaps  belonging  to  a  distinct 
species. 
4.   An  impression  of  one  of  the  terminal  plates  of  the  anal  tube. 
The  type  specimen. 


Plate  IX. 


EXPLANATION  OF  PLATE  X. 

CALLICRINUS   HYDEI  Wellcr. 

Figure  i.  An  impression  of  the  terminal  anal  disk.    The  reverse  of  the 
specimen  illustrated  on  plate  ix,  figure  i. 
"      2.   Impression  of  a  small  terminal  disk  plate. 

CALLICRINUS   DESIDERATUS  n.  Sp. 

Figure  3.   An  impression  of  a  terminal  anal  disk  showing  the  impressions 
of  the  four  spines  which  surround  the  anal  opening. 

CALLICRINUS   BILOBUS  Weller. 

Figure  4.  The  impression  of  one  terminal  plate  of  the  anal  tube.    The 
type  specimen. 


Plate  X. 
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EXPLANATION  OF  PLATE  XL 

CALLICRINUS   DESIDERATUS  n.  Sp. 

Figures  i,  2.   Two  lateral  views  of  an  internal  cast  of  the  anal  tube. 

"       3.   Diagrammatic  lateral  view  of  the  anal  tube,  with  the  terminal 

anal  disk. 
"       4.   Diagrammatic  lateral  view  of  C.  costatus  His.,  for  comparison 

with  the  last. 

CALLICRINUS    DIGITATUS  Wellcr. 

Figure  5.  The  reverse  of  the  specimen  illustrated  on  plate  ix,  figure  4. 

CALLICRINUS   CORRUGATUS  Weller. 

Figure  6.  An  impression  of  a  complete  terminal  disk. 

"      7.   Impression  of  a  single  plate  of  the  terminal  anal  disk. 


Plate  XI. 
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EXPLANATION  OF  PLATE  XIL 

PERIECHOCRINUS   URNIFORMIS  S.  A.  M, 

Figure  i.  Lateral  view  of  an  internal  cast.  The  specimen  is  somewhat 
crushed  so  that  the  ventral  disk  appears  more  convex  than 
normal. 

PERIECHOCRINUS  MARCOUANUS  W.  and  M. 

Figure  2.   Lateral  view  of  a  specimen  preserving  the  plates. 
"      3.   Lateral  view  of  an  internal  cast. 
"      4.   Lateral  view  of  a  very  large  internal  cast. 


Plate  XII. 
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EXPLANATION  OF  PLATE  XIIL 

PERIECHOCRINUS   INFELIX  W.  andjM. 

Figure  i.   Lateral  view  of  an  internal  cast. 

"      2.  View  of  an  internal  cast  of  the  tegmen. 

PERIECHOCRINUS   URNIFORMIS  S.  A.  M. 

Figure  3.   Lateral  view  of  a  large  internal  cast. 
"      4.  View  of  an  internal  cast  of  the  tegmen. 

PERIECHOCRINUS  NECis  W.  and  M. 
Figure  5.    Lateral  view  of  a  slender  internal  cast. 
"      6.   Lateral  view  of  a  very  broad  internal  cast. 

PERIECHOCRINUS   CHICAGOENSIS  n.  Sp. 

Figure  7.   Lateral  view  of  an  internal  cast,  posterior  side. 
"      8.   Lateral  view  of  another  internal  cast. 

PERIECHOCRINUS   EGANI  S.  A.  M. 

Figure  9.   Lateral  view  of  the  type  specimen  preserving  the  plates. 


Plate  XIII. 
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EXPLANATION  OF  PLATE  XIV. 

CROTALOCRINUS   AMERICANUS  n.  Sp. 

Figure  i.   Wax  impression  of  the  type  specimen. 

MARSUPIOCRINUS   CHICAGOENSIS  n.  Sp. 

Figures  2,  3.   Basal  and  lateral  views  of  the  type  specimen,  preserving  the 
plates. 

PLATYCRINUS  (?)  DUBIUS  n.  Sp. 

Figure  4.   Lateral  view  of  an  internal  cast. 

CYATHOCRINUS   VANHORNI  S.  A.  M. 

Figure  5.    Lateral  view  of  an  internal  cast. 

CYATHOCRINUS   CORA  Hall. 

Figures  6,  7,  8.   Lateral  views  of  three  large  internal  casts. 

"        9,  10.  Two  radial  plates  from  another  specimen,  preserving  casts 
of  the  arms. 

AMPHERISTOCRINUS    DUBIUS  n.  Sp. 

Figure  11.   Lateral  view  of  an  mternal  cast  from  the  right  posterior  side. 
The  type  specimen. 

BOTRYOCRINUS    POLYXO  Hall. 

Figure  12.   A  right   posterior  lateral  view  of  a  specimen  preserving  the 
plates. 

CYATHOCRINUS   TURBINATUS  n.  Sp. 

Figure  13.   Lateral  view  of  an  internal  cast. 
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EXPLANATION  OF  PLATE  XV. 

MYELODACTYLUS   BRIUGEPORTENSIS  S.  A.  M. 

Figures  i,  2.   Views  of  two  of  the  type  specimens. 

ICHTHYOCRINUS   SUBANGULARIS  Hall. 

Figure  3.   A  small  specimen  preserving  the  plates. 

"      4.   A  large  specimen  preserving  the  plates.     (After  Hall.) 
"       5.    Lateral  view  of  a  very  large  internal  cast. 

LECANOCRINUS   WAUKOMA  Hall. 

Figure  6.    Posterior  lateral  view  of  a  large  internal  cast. 

"      7.   Posterior  lateral  view  of  a  small,  much  depressed  internal  cast. 
"      8,  9,  10.   Two  lateral  views  and  one  basal  view  of  an  internal  cast. 
"       II.  A  small  specimen  preserving  the  plates. 

PYCNOSACCUS  ORNATUS  Weller. 
Figure  12.   Posterior  later5.1  view  of  a  specimen  partially  preserving  the 
plates. 

ZOPHOCRINUS   HOWARDI  S.  A.  M. 

Figure  13.   Lateral  view  of  an  internal  cast. 

STEPHANOCRINUS   OSGOODENSIS  S.  A.  M. 

Figure  14.   Lateral  view  of  an  internal  cast. 


Plate  XV. 


Publications  Issued  by  The  Chicago  Academy  of  Sciences. 


I.    By  the  Academy: 

Early  Proceedings,  Vol.  I.    Out  of  print. 

Transactions,  Vol.  I.     Out  of  print. 

Art.  I.  Description  of  Fossils  from  the  Palaeozoic  Rocks  of  the  West- 
ern States,  with  Illustrations.     By  Prof.  J.  H.  McChesney. 

Art.  II.  On  the  Climate  of  the  Country  Bordering  Upon  the  Great 
North  American  Lakes.     By  Dr.  I.  A.  Lapham. 

Art.  III.  Remarks  on  the  Geology  of  the  Valley  of  Mackenzie  River, 
with  figures  and  descriptions  of  Fossils  from  that  region,  in  the  Museum  of 
the  Smithsonian  Institution,  chiefly  collected  by  the  late  Robert  Kennicott, 
Esq.     By  F.  B.  Meek. 

Art.  IV.  Descriptions  of  New  Subcarboniferous  and  Coal  Measure 
Fossils,  collected  upon  the  Geological  Survey  of  Iowa,  together  with  a 
notice  of  new  generic  characters  observed  in  two  species  of  Brachiopods. 
By  Dr.  C.  A.  White  and  O.  H.  St.  John. 

Art.  V.  Illustrations  of  North  American  Birds  in  the  Museum  of  The 
Chicago  Academy  of  Sciences.     By  Dr.  William  Stimpson. 

Art.  VI.  Biography  of  Robert  Kennicott.  By  a  Committee  of  the 
Academy,  appointed  at  the  meeting  of  Nov.  13,  i866. 

Art.  VII.  On  the  Antiquity  of  Man  in  North  America.  By  J.  W.  Fos- 
ter. LL.  D. 

Art.  VIII.  Descriptions  of  Certain  Stone  and  Copper  Implements 
Used  by  the  Mound  Builders.    By  J.  W.  Foster,  LL.  D. 

Art.  IX.  List  of  Birds  of  Alaska,  with  Biographical  Notes.  By  William 
H.  Dall  and  H.  M.  Bannister. 

Art.  X.  On  Additions  to  the  Bird-Fauna  of  North  America,  made  by 
the  Scientific  Corps  of  the  Russo-American  Telegraph  Expedition.  By 
S.  F.  Baird. 

Art.  XI.  A  Preliminary  List  of  the  Butterflies  of  Iowa.  By  Samuel 
H.  Scudder. 

Transactions,  Vol.  II.    Out  of  print. 

Art.  I.  The  North  American  Lakes  Considered  as  Chronometers  of 
Post-Glacial  Time.    By  Edmund  Andrews,  A.  M.,  M.  D. 

Bulletins,  Volume  I. 

No.  I.  Glacial  Markings  of  Unusual  Forms  in  the  Laurentian  Hill. 
By  Edmund  Andrews,  M.  D.,  LL.  D.    Price,  25  cents. 

No.  II.  Observations  on  Fluviatile  Deposits  in  Peoria  Lake,  111.  By 
Rev.  Joseph  D.  Wilson.    Price,  25  cents. 

No.  III.  List  of  Batrachia  and  Reptilia  of  Illinois.  By  N.  S.  Davis, 
Jr.,  and  F.  L.  Rice.    Price,  25  cents. 

No.  IV.  Report  of  the  Committee  on  the  Microscopic  Organisms  in 
the  Bowlder  Clays  of  Chicago  and  Vicinity.  By  H.  A.  Johnson,  M.  D.,  and 
B.  W.  Thomas,  F.  R.  M.  S.,  Committee.     Price,  25  cents. 

No.  V.  The  Northern  Pitcher-Plant,  or  the  Side-Saddle  Flower,  Sar- 
racenia  purpurea,  L.    By  William  K.  Higley.     Price,  25  cents. 

No.  VI.  Bowlder  Clays.  On  the  Microscopic  Structure  of  Certain 
Bowlder  Clays  and  the  Organisms  Contained  in  Them.  By  Dr.  George  M. 
Dawson,  D.  S.,  F.  G.  S.,  etc.     Price,  25  cents. 


No.  VII.  Some  Points  on  the  Micro-Chemistry  of  Fats.  By  John  H. 
Long,  Sc.  D.     Price,  25  cents. 

No.  VIII.  Chicago  Artesian  Wells.  On  Their  Structure  and  Sources 
of  Supply.     By  Leander  Stone,  A.  M.     Price,  25  cents. 

No.  IX.  On  Rhizocarps  in  the  Erian  (Devonian)  Period  in  America. 
By  Sir  William  Dawson,  LL.  D.,  F.  R.  S.    Price,  25  cents. 

No.  X.  A  Paper  on  Elephas  Primigenius.  By  William  K.  Higley. 
Price,  25  cents. 

Bulletins,  Volume  II. 

No.  I.  The  Flora  of  Cook  County,  Illinois,  and  a  Part  of  Lake  County, 
Indiana.     By  William  K.  Higley  and  Charles  S.  Raddin.     Out  of  print. 

No.  II.  Preliminary  Outline  of  a  New  Classification  of  the  Family 
Muricidae.     By  Frank  Collins  Baker,  Curator.     Price,  25  cents. 

No.  III.  The  Gross  Anatomy  of  Limnaea  Emarginata,  Say  Var.  Mig- 
helsi,  Binney.     By  Frank  Collins  Baker,  Curator.     Price,  25  cents. 

No.  IV.  The  Paleontology  of  the  Niagarian  Limestone  in  the  Chicago 
Area.  Part  I,  The  Crinoidea.  By  Stuart  Weller  of  the  University  of  Chi- 
cago.   Price,  150  cents. 

In  Preparation: 

An  Historical  Sketch  of  The  Chicago  Academy  of  Sciences. 

II.    By  the  Natural  History  Survey: 

Bulletin  No.  I.  The  Lichen-Flora  of  Chicago  and  Vicinity.  By  William 
Wirt  Calkins.     Price,  25  cents. 

Bulletin  No.  II.  The  Pleistocene  Features  and  Deposits  of  the  Chi- 
cago Area.    By  Frank  Leverett,  U.  S.  Geol.  Survey.     Price,  25  cents. 

Bulletin  No.  III.  The  Mollusca  of  the  Chicago  Area.  Part  I,  The 
Pelecypoda.  By  Frank  Collins  Baker,  Curator  of  The  Chicago  Academy 
of  Sciences.    Price,  50  cents. 

In  Preparation: 

a.  Boring  Records  of  Chicago  and  Vicinity.     By  Thomas  T.  Johnston. 

b.  Paleontology.    (Subsequent  parts.)     By  Prof.  Stuart  Weller. 

c.  Minerals.     By  Prof.  A.  R.  Crook. 

d.  Lepidoptera. 

e.  Aves.     By  Frank  M.  Woodruff. 

f.  Reptilia  and  Batrachia. 

g.  Algae.     By  Prof.  C.  B.  Atwell. 

h.   Pteridophyta  and  Bryophyta.     By  Prof.  E.  J.  Hill. 

i.  Fioraof  Cook  County  and  Vicinity  (Phsenogamia).  By  Prof .  William 
K.  Higley  and  Charles  S.  Raddin. 

j.    Ethnology  and  Archaeology.     By  Dr.  William  A.  Phillips. 

k.   Diptera. 

1.    Noxious  Insects. 

m.  Composition  of  the  Waters  of  the  Deep  Wells  of  the  Chicago  Area. 
By  Dr.  John  H.  Long. 

n.  Noxious  Plants.     By  Prof.  William  K.  Higley. 

o.   The  Niagara  Formation.     In  charge  of  Dr.  Thomas  C.  Chamberlin. 

p.  The  Mollusca  of  the  Chicago  Area.  Part  II.,  The  Gastropoda. 
By  Frank  CoUms  Baker. 


